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DUKE of ORMONDE. 
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Moy it pleaſe your BLUES: 
HE general Complaint of the want of 
Books of Fartiſication in our Enghſh 


Tongue, has encouraged me to tranſ- 
late that of Monteur Vauban: To which I. 
was invited by the almoſt univerſal Applauſe it 
has received from the moſt competent Judges. 
Nothing could have emboldened me to the 
Preſumption of this . Addreſs, but the Good 
and Welfare of my native Country, by oo 
ping your Grace to the Imitation of our No- 
lity and Gentry, which ſeems to be the only 
Means for this Kingdom to recover its ancient 
A 2 __ Glo. 


HAT 
s 2 


The Epiſtle Dedicatory. 
Glory. 1 doubt not, but that brave Example 
which your Grace continually ſets to the whole 
Nation, will inſpire the Men of Quality to 
come up to it as near as poſſible : Which, if 
they had always done, Vauban might, without 
any great Detriment to,us, have been confined 
to the Territories of his Maſter. That your 
Grace may ever proſper, and receive the Ho- 
nours due to ſo great Merits; as it is the 
greateſt Good can be wiſhed you, ſo it is no leſs . 
the unfeigned Deſire of, 
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HIS little Tra&, which was chiefly de- 
ſigned by the ingenious Author for the Uſe 
and Benefit of young Gentlemen and others, 


addicted to the Study of this Part of the Mathema- 


ticts, who have not Leiſure or Opportunity to read 
over the vaſt Syſtems of voluminous Writers, has 
deſervedly obtained ſo great a Repute among the 
Curious, that it is tranſlated into ſeveral Lan- 
guages; and the Acceptance it has met with, has 
already ſold off five Impreſſions in our own. It 
contains an exact and ſufficient Explication of all 
the Terms that are neceſſary to the Subject; and, 


in general, all that is requiſite for the Theory and 


Practice of a good Soldier, down from a General 
to a private Centinel. You have therein exhibited 
the true Menſuration of Heights, Lengths, Planes, 
Solids, and Concaves; as alto the Science called 
The Tranſmutation of Bodies; which is the Subject 
of the Firſt Part. In the Second are explained 
the Rules that are obſerved by the French Engineers 
at this Day, in raiſing their Works; and, at the 
ſame Time, are produced the different Sentiments 
of the French among themſelves, as to this Matter; it 
is likewiſe ſne wn wherein their Manner of Operation 


differs from that of the Germans, and other Nations. 


2 Laſtly, 


F ˙ ee a re hc 
„ 


The PREFACE. 

Laſtly, The moſt clear and accurate Method of 
Fortification is plainly taught, _ mY 

The Word Geometry is derived- from the Greek, 
* and Allęsci z 1mportin „ 10 meaſure the Earth; ſo 
that Geometry (with reſpect to its Etymology) is only 
the Art of meaſuring Land ; yet in a larger, and 
more proper Senſe, it is applied to all Sorts of Di- 
menſions. As for the Original of this Science, it is 
indeed very uncertain ; and it is believed by many, 
that the Ægyptians were the Inventers thereof: 
For in regard thfit the River Nile does every Year 
overflow the Country of Zgypt ; thoſe Inundations 


which generally overthrew, and confounded all the 


Land-Marks, obliged the Inhabitants to invent 
certain Meaſures, by the Means whereof, they 
might be able to diſtinguiſh, and adjuſt the Limits 
of their reſpective Grounds from thoſe of their 
Neighbours, when the Waters were withdrawn. 
And this Opinion is not altogether to be rejected: 
Eſpecially if we conſider that Moſes is generally 
reputed to have learned this Art, among others of 
them, during his Reſidence in the Zgyptian Court. 


However, ſince there were not very many Men 


who applied themſelves to the Study of good Li- 
terature in thoſe early Ages of the World; the 
Mathematics, and Geometry in partieular, were, as 
it were, locked up within the Breaſts of ſome few 
learned and ſkiltul Artiſts, until the Time of 


Thales, who firſt publickly profeſſed them in Greece; 


nevertheleſs the Grecians were not very diligent in 
romoting and improving theſe noble Sciences, and 
only taught them privately; neither was there any 
one that undertook to ſhew the Uſefulneſs and Ne- 
ceſſity of this kind of Learning, until Euclid wrote 
Innen the pub- 
E 7 hs _ liſhing 


PRAC The PREFACE. 


liſhing of a great Number of excellent Treatiſes on 
the Subject, that are now extant. 
To this Treatiſe you have annexed another of 
military Orders, and the Art of Gunnery, So that 
taking the Whole together, I am apt to think, 
there will be ſcarce found a Book ſo univerſal of the 
Kind, and fo neceſſary in the firſt Place to all'mili- 
tary Perſons, of what Order or Rank ſoever; and 
in the next, to all Gentlemen that are willing to 
_ underſtand what they may meet with, not only in 
reading of modern Hiſtories, but, very probably in 
moſt of the Gazettes of the approaching Summer. 
However we are wg to ſubmit the Whole to 


e 


the impartial Cenſure 


Ad. Attvirtifeivent to the 
: 8 Bool Binder. 


I. ARE muſt bertaken wot to cut the 
| blank Paper on which the Plates are 
wrought off; by reaſon that the Figures muſt 
be ſo placed as to fold out of the Book. 
2. There are cight Figures which muſt be 
placed at the End of the Treatiſe of Geome- 
try, and = marked thus: Geom. P.. . 


4, 55 6, 7, 8 „ 8. 
3. The other Figures belong to the Fortifi- 


cation, and Gunnery, and are to be placed at 


the End of the Book, and ſet in order as they. 
are marked : ABC D,EF,G,H, 
SY LOI P,Q R,S,T, V. 
W, . , TIF cd | 
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A TABLE 


A TABLE of the 8 contained in 
n this Te Of eee bo. 


BOOK I. CHAP. 1 


H E Definition Gena pa x 
42 * II. * 


To know how Figures are made, the following Problems muff be 


examined 
PROBLEMS I. To draw @ Line parallel to 4 given Line ibis 
II. From the Point G, to draw a parallel to a given Line HT ib. 
III. To raiſe a Perpendicular on a given Line, from a given Point 
ibid. 


IV. To raiſe a P cular at the End of a given Line AB 6 
CERES, Fo ng my, 


ibid. 
VI. To divide a given Line into gave Parts ibid. 
VII. To divide a Line A B into ſever equal Parts * 
VIII. To deſcribe an Angle equal to an Angle given | ay 
IX. To divide an Angle into two equal Parts ibid. 


X. To draw a Circle through three given Points ABC, or to fond 
the Center of a given Circle, or to finiſh @ Circle e 
but one Part given 

XI. To make a Circle two, three, W Times e the 4 

wen one, &c. . 

XII. To make an Oval | 

XIII. To draw a ſpiral Line 

XIV. To divide a Circle into 360 equal Parts 

XV. To make an equilateral Triangle 

XVI. To make a Triangle equal to à given one 

XVII. To divide a Triangle inte ſeveral equal Parts 

XVIII. To make a Square | 

XIX. To make a Parallelogram ibid. 

XX. To draw a Pentagon of equal Angles without a Gels! -' lo 2 

XXI. To make a right-lined Triangle equal to a Circle given ib. 

XXII. To find- the Armee of a Circle, having only the 


Diameter © | 
XXIII. 1 Circle ibid. 
XXIV. To make one Square equal to two © ibid. . 
XXV. To make a Square equal to a Parallelogram 14 
XXVI. To make à Square to, arg or ou Times greater a 
it is 


XXVII. To 


The CONTENTS. 

XXVII. To make 2 al right- led 8 

obli kT Re A 705 . e 
„ n equal to el 


XXIX. To make an equilateral "eg Square equal to 5. 


"Triangle 4 B C idid. 
- 4 » 4 Fo make « Paralblogram equal ts a given Triangle 48 0 
I 


XXXI. To make 4 Parallelogram equal toa right-angled _ 


ABCD 
XXXII. To make a right-linad Fi ure equal to a are 17 
Chap. III. Of Bodies v 1 18 


PROBLEMS f. To mate an equilateral Tetratdron ibid. 
II. To make a Cube ibid. 
III. To make a Parallelepiped 4 ibid. 
IV. To make à Cylinder N 19 
V. To make a Cone ibid. 
VI. To make a triangular Priſm 7 » 20 
VII. To make an Ofaidron | ibid. 
VIII. To make a Dodecatdron ibid. 
IX. To make an Icoſaudron .21 
| To make a ſolid Rhomb 22 
I. To make a ſolid Rhomboid ibid. 
XII. To mate a Polyedron, why Baſe Pall be « Pentagon 23 
Chap. IV. Of Pyramids 24 
PROBLEMS I. — make a triangular Pyromid ibid. 


II. To make a Pyramid <vith an equilateral Square for its Baſe ib. 
III. To make a Pyramid tuhoſe Baſe is a Parallelogram 25 
IV. To make a Pyramid with an equilateral Pentagon for its Baſe 


ibid. 
V. To make a Pyramid, which all have an equilateral Hexagon 
its Baſe 26 
VI. To make a Pyramid with a Heptagon for its Baſe ibid. 
VII. To make a Pyramid with an Otagon for its Baſe 27 


VIII. To make à Pyramid with an Enneagon for its Baſs ib. 


IX. To make A Pyramid with a Decagen for its. Ba 28 
X. To make a Pyramid with an Endecagon for its Baſe ibid. 


mung CE ft lA 29 
SF; BOOK, I. CHAP. I. 


F me no of Heig bes | 30 
| O's FROBL MS I. 75 take the vertical r; of any Thing, 


' + , © Quhen you cannot come to the Bottom 31 
II. To 
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II. To meaſure vertical "Height abe you cannot come 4 e the 


Bottom , x 
HI To meaſure u perpendicular Height, avhere you come. at 4 
Bottom, with the Shadow of a Sta ibid. 
IV. To meaſure the Inelination of a Mountain 3 3 


V. To meaſure the vertical Height of a Mountain . 
VI. To meaſure the Height of a Tower built upon a Reck ibid. 
VII. To meaſure the Depth of a Well | as 
Chap. II. Of meaſuring of Diftantes | 


34 


PROBLEMS I. To meaſure the Diftance of one Plact from 4 


ther, where they are both acceſſible 


II. To meaſure the Diſtance of two Places, whereof one 15 — | 


celſible 


ni. To fad the Diftene of tuo Places, obch are bot — 


3 
IV. 7 o meaſure the Breadth of a River with a Staff © 38 
V. To deſcribe a Figure taken from the Field upon Paper 9 
eee 


is inacceſſible 


Chap III. Of meaſuring of Plains 


PROBLEMS I. To meaſure the Area of @ ripht angled Trig 


ABC 
II. To meaſure the Area of an obligue- anglid Triangle DEF 11. 
III. To meaſure the Area of an equilateral . angled * 


43 C 43 
IV. To meaſure the Area of a Parallel — AB CD ibid. 
V. To find the Area of a Rhomb A B | ibid. 
VI. Gn ihe tied Fo Bhd WED as of 
VII. To find the Area of any unequilateral Quadranglt” * i 


VIII. To find the Area of any regular Polygon ibid. 


IX. To find the Area of any irregular Polygon ABCDE on 
: 


X. To find the Area of a Circle 
XI. To find the * ea of an oval Figure | 12 
XII. To meaſure the Surface of any equilateral Pyramid 
XIII. To find the convex Surface of a right-lined Cylinder ib. 
XIV. To find the convex Surface of a regular Cont W dei 
XV. To meaſure the convex Surface of a Globy ' 4358 
XVI. To find the Area of any Trapexium, ar ABC D ibid. 
XVII. To find the Area of the Baſe of a round Tower, where you 
can only come at one Part ibid. 
Chap. IV. Of meaſuring of Solids 175 
PROBLEMS I. To find the Selidity of a Parallelepiped ibi 
II. To find the Solidity of a Priſm 8 ibid. 
II. To fond the Solidity a Cylinder "> 


— 


IV. To 
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IV. To find the Soli P amids and Cones. „ Ph 
= To , the IPA Glebe ibid. 


o find the SoliZity of a Tetratdrum 51 

Vn. To find the Solidey, of an Odtatdrum uid. 
VIII. To find the Solidity of a Dodecatdrum ibid. 

* To find\out the Solidity of an legſacdrum 52 
X. To find the Solidity a Cube ibid. 


XI. 75 find the Solidity of a ſolid Rhomb and Rhomboid ibid. 


XII. To find the Solidity of a Wall, Rampart, Courtain, &. 53 
Chap. V. Of mea concave Bodies | ibid, 


PROBLEMS I. 7. * the Capacity bon concave Parallelepiped 


Nr. 
II. To find the Capacity of @ Ditch 
HI. To find the Capacity of Columns, Towers, . * 


ibid. 
IV. To find the Capacity of any regular Pyramid ibid, 
| LA To find the Capacity of a Cone 
o find the Capacity of a Cylinder 122 
VI To find the Capacity [the truncated Cone whoſe Vertex is cut 
ibid. 


vill To find the Capacity of « Barrel awhoſe — 
ibid. 


IX. To find the Capacity of a Barrel hh Head are unequal 5 

Chap. VI. Of Tranſmutation - i 

PROBLEMS 1. To t turn a Cylinder into a Parallelpiged of the 
ſame Height © 

I. 7. — « Cone into Bu of the ſame bees: i627 

III. To turn a Parallelepiped into a Cylinder =S 

IV. To turn a Pyramid into a Cone 

V. To turm a Priſm *. into a Pyramid o a Cone of th 


- fame Height, or the contrary © ibid. 
VI. To make a Cube equal to a Parallelepiped ibid. 
VII. To make a Cube equal t6 a Cylinder given 59 
VIII. To nale @ Cube equal to à given Cone ibid. 
IX. To make a Cube equal to a Pyramid - is ibid. 
X. To make a Cone equal to a Globe ibid, 


XI. To make a Cube ou ghar Cite 60 
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ITED 


8 an Introduction toi” our Subj ject, at 
our firſt Entry, we ſhall begin with 
the Definition of Geometry, and The Ex- 
plication of thoſe: Terms that are here- 
after to be made uſe . 

Ceometry is a Science which treats of. Rauten, 
_ it is the principal Part of the Mathematicks. 

Magnitude is à continued Quantity, which 

conſiſt either in Lines or Angles, in Surfaces or 

odies. 


2. A Linc is a Length without Breadth, whoſe 


Extremities are called Paints. 
B ELF To | 


: YOu j 
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2 A Point is ſomething which cannot be di- 
vided. | 7755 
4. A Line is right, crooked, or mixed: A right 

Line is that which goes without Turnings from 
one Point to another. A crooked Line is that 
which goes off from a right Line, by one or more 
Turnings : And a mixed Line is that which is Part 
right and Part crooked. a 

5. A Surface is Length with Breadth; whoſe 

Bounds are called Lines. 
6. Theſe Lines are either parallel or oblique. 
Parallel Lines are thoſe which are every where 
equally diſtant from each other. Oblique Lines are 
thoſe which meeting at a Point make an Angle. 

7. It is called a right Angle when one of the 
Lines is perpendicular to the other. It is called an 
oblique Angle when one of the Lines is not per- 
pendicular to the other. It is called a right · lined 
Angle when it is made up of two right Lines. It 
is called a Curve - lined Angle when it is made up 
of two crooked Lines. It is ealled a mixed Angle 
when one of the Lines is right, and the other 
curve. It is called an acute Angle when it is leſs 
than a right one. And it is called an obtuſe Angle 
when it 1s greater than a right Angle.  — 

8. A Figure is a Magnitude bounded by one or 
more. Lines and Surfaces, whereof ſome are plain, 
ſome ſolic. | | 

9. A Grcle is a plain Figure bounded by a Cir- 
cumference, the middle Point whereof is called the 
Center, from which all right Lines drawn to the 

Circumference are equal. 


10. A Diameter is a right Line, which goes 
through the Center, and touches the Circumfe- 
rence in two Points. 8: 2 

| | 8 Ll. A 
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11. A Semi-Circle is the half of an Entire 


Circle. 

12. An Oval is a plain Figure bounded by its 
own Circumference, within which no Point can be 
taken from which all right Lines drawn to the 
Circumference can be equal. 

13. A Triangle may be conſidered either with 
reſpect to its Sides, or its Angles. In reſpect to 
its Sides, it is either an Equilateral, which has 
three equal Sides: Or an Iſoſceles, which has te 
Sides only equal: whoſe third is called the Baſe : 
Or a Scalene, which has three unequal Sides: In 
reſpect of its Angles, it is either right-angled, 
which has one right Angle: Or acute-angled, 


which has one obtuſe and two acute Angles. One 
of the Lines in a right 


third the Hypothenuſal. 

14. A Quadrilateral Figure is that which has 
four Sides and four Angles : And it is either Equi- 
lateral, which has four equal Sides, or Inequilateral, 
whoſe Sides are unequal. 


15. An Equilateral Quadrilateral Figure has 


either right Angles as a Square, or oblique Angles 
as a Rhombus. 


16. An. Inequilatera! Quadrilateral Figure is 


either a Rect· angle or Right-angled Parallelogram, 
which has its oppoſite Sides parallel and conſe- 
quently equal, and its Angles right, or a Rhom- 
boides which has its oppoſite Sides equal and 
parallel; all other Quadrilateral Figures are called 
Trapez'ums. 

17. A Tetratdron is a ſolid Figure, or a Body 
which is bounded by four equal Triangles, 1 

| B 2 18, 


which has three acute Angles : Or obtuſe-angled, 


-angled Triangle is called 
the Baſe : The ſecond the Perpendicular: And the 


| 
| 
[ 


) 
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18. A Pyramid is a Body bounded by ſeveral 
Triangles, which making one Surface for a Baſe, 
meet all in one Point. 

19. A Priſm is a Body which has two Baſes, 
etal and parallel to cach other. A 

20. A Parallelepiped is a Body bounded by 
ſix Parallelograms, whereof the two oppoſite ones 
are always equal and paralle}, 

21. A ſolid Trapezium, or Trapezoidal folid is 
a2 Body bounded by plain Surfaces, which form 
neither a Priſm, nor a Parallelepiped- 
22. A Cone is a Body made by the turning of a 
right - angled Triangle round a Circle, the angular 
Point of the right Angle being fixed in the Center. 

23. A Cylinder is a Body made by the turning 
of a right-angled Parellelogram round one of its 
Sides, till it end where it began. 

— A Cube is a Body bounded by ſix equal 
uares. 

23. An Ofataron is a Body bounded by eight 

equal and equilateral Triangles. | 

286. A Dodecataron is a Body bounded by twelve 
equal and equilateral Pentagons. | 

27. An Jcoſatdron is a Body bounded by twenty 

equal and equilateral Triangles. | 

28, A Triangular Priſm is a Body bounded by 
three right-angled Parallelograms, having two Tri- 
angles 5 its Baſes. 

29. A ſolid Rhomb is a Body bounded by ſix 
equilateral oblique- angled Squares. 

30. A ſolid Rhomboid is a Body bounded by four 
oblique-angled Parallelograms, having two oblique- 
r N Squares for their Baſes. 


CHAP. 
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CHAP. 3 2 


To Bow beo Figures are made, the 78 
| Problems muſt be exanined. | 


P ROBLEMS. 
I. To draw a Line parallel 0 give e Line. 


ARK upon the given Line any two Points 

AB where you pleaſe, and from them as 
Centers at an equal Diſtance. draw two Arches 
EF, in drawing a right Line by EF 8 have 
your Parallel. 


II. From the Point G, to * a Parallel to a given 
Line HT. i= wa 


1. Draw an Arch from the Point G, which 
touches the given Line only in K. | 

2. With the Diſtance G K, draw another Arch 
upon the given Line MN.. 

3. The Line drawn by GN ſhall be parallel to 
the given Lane HI. 


III. To . 4 Perpendicular on à given yon fren 
26. Der a given Point. 


1: Take a Diſtance from the given Point (what 
pou pleaſe) to the right, as AB. 

2. Take the ſame Diſtance to the left, as AC. 

3. Take BC and draw two Arches which inter- 
ſect each other at D. 


B 3 | 4. Join 


* i RN 
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4. Join D and A together, and you will have 
your Perpendicular, > 


2 To raiſe @ Perpendicular at the Ed a given 
je 2 AB. fg 


I. Draw a Circle to the Point B, from the 
Center C, which may be taken at Pleaſure. 

2. From the Point D, where the Circle cuts the 
given Line, draw a right Line through the Cen- 
ter C, till it touches the Circle on the other Side, 
as at C5 

3- Join E and B together, and you will my 


your Perpendicular. 
v. From a given Point G; 'to let fall a Fennel 


upon a given Line. 


1. Draw an Arch from the Point G, which may 
cut the given Line in two Places, as CD. 
2. From CD draw two Arches under the Line 
_— ſhall interſect each other at E. 
Join E and G together, and 98 will have 
your Perpendicular GF. 


VI. To divide a given Line into two equal Parts. 


1. From the Points AB draw two Arches which 
ſtall interſe& above the "Given Line at C, and 
below it at D. 

- + i Join C and D together, awd you ſhall iure 
** Line cut into two er N Parts. 


VI. To 
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VII. To divide a Line A B into. ſeveral equal Parts. 


1. Draw CD a Line at Pleaſure, and mark as 

. 0 Parts as the given Line AB ought to have; 
ſix for Example, upon this Line as C E. 

2. Take CE and draw two n which may 

interſect in F. N 

2 Draw all theſe ſix Parts i in F. 

Take the given Line AB, and lay it n | 

the Lines FE and FC, Sn N 

5. Join GH together, you will have your given 

Line AB divided 1 into ſix equal Parts. 


VIII. To deſerite an Angle equal to. an Augle given, 


1. Let the given Angle be BAC. 

2. Draw the Arch ADE. 

3. Draw a Line IL, and upon this Line an 
Arch with the Diſtance AD, as FG. 

4. Set the Diſtance DE upon the * FG, 
a FS, - 

5. Draw a right Line from the Point I to 
the Point H, which will make an Angle equal 
to the given Ange. | 


IX. To divide an Angle into two equal Parts. 


1. Let the given Angle be BAC, draw the 
Arch ADE. 
2. From the Points DE draw two Arches which 
ſhall interſe& each other at F. | 
3- The Line drawn from F to A vill cut the | 
Angle i into two equal Parts. 


B 4 KX. To 


) 
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X. - 0 draw a Circle through three given Points 
ABC, or to find the Center of a given Circle, or 
to fini jb a Circle when there is but one Part given. 


1. With the Points A B, make two Arches 
which ſhall interſect at D above; and at E below 
the given Points. 

2. Draw a right Line from the Point D to G. 

3. Do the fame Thing with BC, ſo that they 

may interſect in FG. 

4. Draw another right Line from F to G, and 
there where this Line interſects the firſt, as for 
inſtance at G, you will find the Center, by which 
vou may draw the Cirele through the three given 
Points. 


XI. To make a Circlegwo, three, or four Times bigger 
- than the given one, SWS. 


1. Divide the given Circle into four equal Parts 
AB CD, with the Center marked at E. 

2. Take the Diſtance AB and put it from E, 
upon the Perpendicular, as E F, and with this Di- 
ſtance draw a Circle as big again as that given. 

3. To make a Circle twice as big, take A F, 
and put it from E upon the firſt Perpendicular, 
as E G, and the Diſtance EG will be the Semi- 
diameter of the demanded Circle. 

4. To make a Circle thrice as big, put the 
Diſtance A G upon the ſame Perpendicular, as E H, 
and the Diſtance E H will be the Semi- diameter of 
the demanded Circle. Thus you may enlarge a 
Circle for ever. TS s C7336 970006 


XII. 70 
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XII. Te 0 make an Oval. | 


Draw a Line, and thereupon the Circle 
B A C. 


2. From'C draw another Circle through B, 
as CBD. 


3- Take Care that theſe two Circles interſe& 
each other, as in E F. 


4. From the Point of Interſection E, draw 
right Lines through BC, which ſhall cut the 
two Circles in G H. 


5. From the Point E, draw an Arch from G 
to the Point H. 


6. Keep this Diſtance, and do the ſame ny 
from the other Point of Interſection F, as I K, an 
fo your Oval will be compleat. 


XIII. To draw a Spiral Line... 


1. Upon a ſtraight Line, draw the Arch ABC. 
2. Take BC, and fixing one Point of the Com- 


paſs upon B, draw trom the Point C another Arch, 
which ſhall touch the ſame Line in D. 


3- Take the firſt Center A, and draw another 
Arch from D, that ſhall cut the Line in E. 


4. Return to the Point B, and from it as a 
Center draw from E another Arch to F. 


5. Take A as a Center, and draw an Arch from 

F to G; and ſo on for ever. | 

XIV. To divide a Circle into 3 60 3 Parts. 
Divide A Cirde into four equal Parts, as 


AB CD, whoſe Center is E. 
2, From 


” E — I — 


as 


10 A New Freatiſe of Geometry. 
2. From A through E draw the Arch FG; fo 
alſo draw from B the Arch IH, and from C draw 
the third K L; and at laſt from D draw the laſt 
Arch MN. 
3. Having by theſe Articles divided the Circle 
into twelve equal Parts, afterwards divide every 


one of theſe twelve into three other equal Parts, 
and then you will have thirty-ſix equal Parts. 

4. Divide afterwards every one of theſe thirty-ſix 
into ten equal Parts, and your Circle will be divided 
into three hundred and ſixty equal Parts. 


XV. To make an Equilaters! Triangle. 


Take a given Line AB, and from thoſe two 
Points draw two Arches which ſhall interſe& at C; 
from C draw two right Lines to A and By dn 
* make an Equilateral Triangle. 


. To make a Triangle equal to a given one. 
Let the giver Triangle be ABC, draw a 

Line at Pleaſure, and mark thereupon the Length 
AB, as DE. 
2. Take the Diſtance BC, and from the Point 
E draw an Arch. 

3. Take the Diſtance A C, and from D draw 
another Arch which ſhall interſect the firſt at F. 

4. Join AE and FD together, you will have a 
- Triangle equal to the given one ABC. 


. To divide a Triangle into ſeveral HT Parts. 


s Let ABC be the Triangle to be divided 
into five other Triangles : Firſt divide the og 
1 
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Side B C into five equal Parts, ſo that the fifth Part, 
marked at D, may be joined to A. 

2, Divide the longeſt of the two other Sides into 
four equal Parts, and let one of them marked G 
be joined to D. 

3. Divide the remaining Part D C into three 
equal Parts, and join nnen 
Line to G. 

4. Divide the Remainder GC into two equal 
Parts, and join that marked E by a right Line with 
F. So you may have five equal Triangles, vix. 
ABD, ADG, GDE, GFE, and EFC. 


XVIII. To make 4 Square, 


1. Take the Line A , and raiſe a Perpendicular 
mel of the ſame Height as B C. 
With the fame Diftance make two Arches 
From A and C which ſhall interſect at D. 

3- Join DA, and DC by right Lines: And 
you will have a Square. 


XIX. To make a Parelelogram. 


I, . Dew e long Line AB, and upon B raiſe a 
ſmall Perpendicular B C. 

2, Take the Diſtance BC, and. by the .Poine A 
draw an Arch. 

3. Once more take the Line AB, and by the. 
Point C make an Arch which ſhall interſect the 
other at E; join E to A and C, and you will have 
this Parallelogram. 


XX. To 


* 


- 
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XX, 7 , draw 4 Pentagon of equal Angles with- 
e Circle. 


Draw a long Line A B, and mark N it 
we Diſtance A C. 

2. Raiſe a Perpendicular upon C, cqual to AC, 
as CD. 

Divide the Line A Cc into two equal Parts, 
as « ERC. 

Set the Point of FA Compaſs upon E and 
with the other Point draw an Arch from D, which 
Hall touch the given Line at F. 

5. By the Points A C, and the Diſtance A F, 
draw two Arches interſecting at G. 
6. Take only the Diſtance AC, and by the 
Points G A, draw two Arches interſecting each 
other in I: S0 likewiſe by the Points G C, draw 
two other Archer which ſhall interſect each other 
in K. 

7. Join Al, IG, GK, and KC together by 
right Lines, and . have your rn. | 


XL 7 0 make a ebe lined 7. riangle equal to 4 
| Circle! * 6 


1. Divide the Diameter of AB the given Circle 
into ſeven equal Parts. | 
2. Raiſe a Perpendicular upon B three Times as 
long as the Diameter AB, and a ſeventh Part 
over, as BC. * 

3. Draw a right Line from C to D the Cen- 
ter of the given 8 and that gives you the 

5 


XXII. 75 
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XXII. 7 o find the Circunferencs of a Circle, da 
x only the Diameter. 


This Problem muſt be wrought Ok the ſame | 
Manner as the foregoing one. | 


XXII. To make a Square equal to a given Circle. 


17 Divide the Diameter A B into ſeven equal 
Parts. 

2. Double this Diameter, and add a ſeventh 
Part of itſelf to it, as AC. 

3. Divide the firſt Diameter AB into two equal 
Parts, as AD. 

4. Divide the Line DC into two equal Parts, 
and taking the middle Point E obs m D to 
C an Arch, as DFC. 

5. Raiſe a Perpendicular upon E to touch the 
Circle in F: This Line E F ſhall be a Side of the 
required Square: The reſt is wrought by the 
eighteenth Problem. 


XXIV. To make one pong equal to two. 


1. Let one of the given Squares be AB CD, 
and the other EF GH. 

2. Join them both ſo, that the Sides BC, F Ny 
may make one right Line C B E. 

3. Join A to E, and raiſe a Perpendicular upon | 
E of the ſame Length, as AE. 

4. Keep the ſame Length, and from the Points, 
KA, make two Arches to interſect in I. 

5. Join KI, and IA, and your Square will be 


made. 
XXV. To 


XXV, To make a Square equal to c Parallelogram. 


bother Side of the Parallelogram BC, as CE. 


14 4 New Treatiſe of Geomerry. 


Let the given Parallelogram be A BCD. 
1. Lengthen the Baſe DC, and add to it the 


2. Divide the Diſtance DE into two equal Parts, 
and from the middle Point F draw a Semicircle, 
from * towards 1 8 x A . 

ife a Perpendicular upon C to touch the 
| Semi-circle i in G; this will be {Side of the 
Square; ſet it upon the firſt lengthened Line, and 
you will have another Side, as CI. 

4. Keep the ſame Diſtance, and from the Paints 
GI, make two Arches to interſect in H; join GH, 
and HI together, and your Square will be made. 


XXVI. Jo make @ Square two, three, or four Times 
greater than it is. 


Let the given Square be A BCD. 

11 Lengthen the Side A B, and take the Diftance 
BD, and ſet it upon the lengthened Side A B, as 
AE, and it will be a Side of a Square double to 
that given at firſt. 

2. Afterwards obſerve what was ſaid above i in 
the eleventh Problem. ö 


-XXVII To make an Equilateral peak Square 
equal to an oblique-angled Parallelogram ABCD. 


1. From the Points A B let fall Perpendiculars 
to the lower Line, as AE, and join it afterwards 


to the Perpendicular B, as BF. 


% 


2. And 
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2. And when you have the right-angled Paral- 
felogram A EB F, work on by the twenty-fifth 
Problem. 


vm. To make a right-angled Square equal to the 
Rhomb ABCD. 


I. From the Points B C, let fall Perpendiculars 
upon the Line, and fet the Diſtance B E, upon the 
other Point C, as CF. 

2. Join E F together, and the Sides BC EF 
= = a WOES voy equal to a given 
Rhom 


XXIX. To make an  Equilateral ri ebt-ongled Square 
| equal to the Triangle ABC. 


1. Lengthen the Baſe CB, and divide the ſame 
Baſe into two equal Parts, as CD, DB. 

2, From the Point B let fall a Perpendicular 
equal to BD, as BF. t 

3. Lengthen BF upwards, and from the Point 
A As a Parallel to the Bafe CB, which ſhall cut 
the lengthened Line BF in E. 

4. Divide the Diſtance FE into two equal 
Parts, and from G the middle Point . an 
Arch from E to F; and from the Point H, where 
this Arch touches the firſt lengthened Line C B, 
to B ſhall be the firſt Side of the Square, which 
hid upon the Line BE, will give another Side 
BI; afterwards from the Points TH, make two 
Arches which ſhall interſe& each other in K; and 
join HK and KI together, and your Square will 
be made. | 


XXX. Ta 


* 
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XXX. To make & Parellelogram equal to 4 given 
T riangle ABC. 


1. Divide the Baſe AB into two 1 Parts, as 
A DS 
2. Divide the Side CB into two equal Parts, 
as BE, EC... 
3. Draw a right Line from D to E, what Length 

300 pleaſe, and take the Diſtance D E, and ſet it 
from the Point E, to lengthen it, as E F. 

4. Take DF, and from the Point B make 
1 Arch. 

5. Take DB, and from F interſect this Arch 
in G. 
6. Join FG and GB together, and your Pa- 
rallelogram will be made. | 


XXX1. To make a Parallelogram equal to a . 
angled Square AB C D. 


3 Lengthen the Side of the <Squar are AB, adding 
double i its own Length to it, as | 

2. Divide the Side of the Square B C into two 
equal Parts, as BE, E C. 

3. Take BF, and from the Point E make 
an Arch. ; 

4 Take BE, and interſect this Arch from 
the Point F in G. 
5. Afterwards join EG and FG together, and 
you have the Parallelogram required. | 


XXXII. To 


KXXII. To make @ right-lined Figure equal to 4 
Figure given. 


2 the given Figure be AB CDE. 

Take any one of the Points, which you 
peak, A for inſtance. 

2. From A make as many Triangles as there 
are oppoſite Angles in the Figures ABC, A CD, 
ADE. 

3. Then take a Line at Pleaſure of the Length 
of AB, as FG. 

4. From the Point G, with the Diſtance BC, 
make an Arch. 

5. With the Diſtance AC interſe& this Arch 
from F'in H, and join G H together. 

'6. From the Point H, with the Diſtance CD 
make another Arch, and interſe& it from F in 
I, * the Diſtance AD, and this muſt be joined 
to 

7. Take A E, and from this Point, F make the 
lt Arch; interſect it from I in K, with the Di- 
ſtance D E, and join it with I F: So the Figure 
FGHIK, will be __ to the * Figure. 


8 


CHAP. II. 
Of BODIE 8. 


PROBLEMS. 


I. To make an equilateral Tetraedron. 


AKE an equilateral Triangle ABC. 
2. Place another equilateral Triangle 
C 


upon 
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upon every Side, as ABE, BCD, and ACF, and 


your Tetratdron is made. J 
1 
II. To make a Cube. 
a 
r. Make an clic right-angled Square 
ABCD. 0 
2. Upon every Side place another Square equal 
to the firſt, as ABEF, BCGH, DCIK, / 
ADLM. t 
3. Join EF, GH, IK, and L M together 
by right Lines. 
4. Place another Square equal to the reſt upon 
one of theſe four, as KINO, and' the Cube will 
be made. / 
III. To make a Paraſſeleyiped. 0 
1. Make a Parallelogram A BCD, and lengthen f 
the Sides AC, BD, above and below. E 
2, Mark any Diſtance above AB you pleaſe ; as 
AE, BF; and mark the ſame under C D « Mr 
CG, DH, then join EF and GH together. 0 
3. Above EF, mark the Diſtance AC, or BD, 
as J and K: and join IK together. 
4. Lengthen EF and AB; upon the length- 
ened Lines mark the Diſtance A C, or BD, as F L, 
BM, EN, and AO. 
5 Join L and MN, and O, together, and your Wl a 
Parallelepiped will be made. 
IV. To make a Cylinder. It 
1. Make a long Square ABCD. a 


2. Divide AB into twenty-two equal Parts. 
3, Upon 


| 
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3. Upon what Point you pleaſe raiſe a Perpen- 
dicular of the Lengh of ſeven of theſe twenty-two 
Parts, as F G. ; 

4. 3 the Line D C mark the Diſtance F B, 
as D H. 

5. Let fall a Perpendicular from H of the Length 
of FG, as HI. . 

6. Divide FG and HI into two equal Parts : 
And from their middle Points draw Circles, and 
the Cylinder will be made. 


V, To make @ Cone. 


1. From the Point A taken at Pleaſure draw an 
Arch. | 

2. Divide it into twenty-two equal Parts and 
join the Extremities G H, with A. 8 

3. Let fall a Perpendicular where you pleaſe 
from the Arch, equal to ſeven of thoſe Parts, as 
BC. 
4. Divide BC into two equal Parts: From its 
middle Point, draw a Circle, which ſhall be a Baſe 
of a Cone made upon the Arch G H. 


VI. To make a Triangular Priſm, 


1. Make a right-angled Parallelogram AB CD. 

2, Divide AB and CD into three equal Parts, 
as AE, EF, FB, and CG, GH, HD. 

3. Join EG and FH together by right Lines 

4. From E and F make two Arches to interſe& 
in I, and join LE, and IF together. | 

5. Upon GH make an equilateral Triangle K, 
and your Priſm will be made. | 


C 2 VII. To 


*% 
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VII. To make an Oftatdron, 


1. Upon one Line make three equilateral Tri- 
angles, as ABC, BDE, and EFG. ' 
2! Lengthen the Line CG; and mark upon the 
lengthened Line the Diſtance E G, as GH. 
3. Join HF together, and with the ſame Di- 

ſtance from DF, make two Arches to interſect at 

K, and from CE, two others to interſect at I. 

4. Join CI, and IE together, as. alſo DK and 
F K, and the O#atdron will be finiſhed. 


VIII. To make a Dodecatdron. 


1. Make a regular Pentagon ABCDE: The 
Center whereof may be F. | 

2. Take the Diſtance AF, and therewith from 
every Side draw two Arches mutually interſecting, 
as ABG, BCH, CDI, DEK and EAL. 

3. From the Points GHIKL, with the Diſtance 
A B, deſcribe five Circles, and divide each of them 
into five equal Parts; and you will have five other 
equal Pentagons about your firſt. | 

4. With the Diſtance H M or HN from M 
and N draw two Arches to interſect each other 
in O: From this Point the ſame Diſtance, 
draw another Circle through N and M, and di- 


vide it as you did the other into five equal Parts, 


and as MNP QR, and there join them all to- 
gether. | | 

5. Take the Diſtance ON, and from P and 
Q draw two Arches to interſect each other in 8, 
which is a Center, from whence a Circle ſhall be 
drawn through PQ, which ſhall afterwards = 
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vided into five equal Parts, QP, PW, WE, UT, 
and I Q. 

6. Repeat the ſame Operation upon 1 


TU, UW, and W, and your Dodecatdron w 
be finiſhed. 


IX. To make an Tcoſatdron. 


1. Make five equilateral Triangles upon the 
ſame Line, as ABC, PDE, Dx G, FHI, 
and HKL. 

3. From the Points ac make two Arches which 
* 1 1 each other in M. 

Join AM and ML together by right Lines. 
n MC raiſe the equilateral Triangle N; 
u + Ups O; upon EC, P; upon GI, Q; and 
laſtly upon IL, R. 

5. Repeat the ſame Operation upon their Baſes: 
For Inſtance, ſet the equilateral Triangle S upon 
AB; the Triangle T upon BD; the Tri- 
angle U upon DF; W upon FH; and at laſt 
the Triangle X upon H K : Which will finiſh 
the Jcoſataron. N 


X. To make a ſolid- Rhomb. 


1. Upon the fund Lioe make four equilateral 
Triangles, GIM, IKN, KLO, LHP. 


2, Jon MP together by a right Line: As alſo 
GM, IN, KN, LO and HP. 


3. Add to the Line NI its own Length beyond 
it, as 

4. Add to the Line O K double its own 
Length, as KR, RF. 


C3 5. Join 


— - nd = 
En 
— — —C 
— 
u 


, 
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5. Join RI and FQ together. 
4 Add to the Line I R its own Length beyond 
it, as RT: Do the ame to NK, as KU: Then 
Join UT together, and your ſolid Rhomb is made. 


XI. To make a ſolid Rhomboid. 


1. Make an _—_— Triangle ABC, and 
from BC another 
2. Add to the Line CD twice its own Length, 
as DE, EF. 

3. Add to DB its own Lenth, as DG. 

4. Add to CB thrice its own Length, as B H, 

H L IK. 

3. With the Diſtance IB from the Point G 
make an Arch. 

6. Make another Arch with the Diftance B G 


from I, which ſhall interſect the firſt at L, and join 


GL and LI by right Lines. 

7, Add to GH thrice its own Length; HM, 
MO, and OP; and join M and I together. 

8. From K and M draw two Arches to interſect 
at N, and join KN, NM, MD, OE, and PF to- 
gether: And the Rhomboid will be finiſhed. 


XII. To make a Polyidron whoſe Baſe ſhall be a 
Pentagon. 


r. Make a Square ABCD: And divide AB 
and CD into five equal Parts, as CE, EF, FG, 
GH, HD; as alſo AI, IK, KL, LM, and M B. 


2. Join EI, and F K, and GL, and HM, and 
DB, together. 


3. Divide one Part of each of theſe Lines into 


twenty-two equal Parts: As FG, and K L. 


4+ Divide 
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4. Divide one of thoſe twenty-two Parts into 
* other equal Parts. 

5. Take eighteen of theſe twenty-two Parts, 
and + of one more, as FN, and K O; and draw 
two Arches from KL, as alſo from F G, which 
ſhall interſect in Pand Q: From P and Q as Cen- 
ters draw two Circles, which being divided into 
five equal Parts by the Diftances F G, and K L, 
your Figure will be compleated. 


EUAPL | 
of PYRAMIDS. 


PROBLEMS. 
I. To make a Triangular Pyramid. 


R OM the Point A taken at Pleaſure draw 
| an Arch, which divide into three equal 
Parts, BC, CD and DE. 

2. Join AB, AC, AD, and AE with right 
Lines; as alſo BC, C D, and DE, with other 
right Lines. 

3. From the Points CD, with the Diſtance CD, 
draw two Arches to interſect in F. 

4. Join CF and DF, and the Pyramid will be 
compleated. 


Il. To make a Pyramid with an aue Sguare 
for its Baſe. 


1. From the Point A draw an Arch: Divide 
it Ingo four equal Parts, BC, CD, DE, and 
4 E F, 
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E F, which are to be joined together by right 
Lines. as allo AB, A F, FAC, AD, and AE. 

2. From the Point C, let fall a Perpendicular 
equal to CD, as CG. 

3. With the Diſtance CG from GD, draw two 
Arches to interſect each other in H. 

4. Join HG and DH together by right Lines, 
and you have the required Pyramid. 


III, 7 0 wake a Pyramid whoſe Baſe is a Parallelogram. 


1. From the Point A draw a Circle, in which 
firſt mark a larger Arch, as BC; then a ſmaller 
one, as CD, then mark a third Arch (DE) equal 
to * firſt, and a fourth (EF) equal to the ſecond. 

Join AB, AC, AD, AE, AF, as alſo 
BC . DE, E F, by right Lines. 
2 From C let fall a Perpendicular equal to 
C D, as CG. 

4. Take the Diſtance CG, and from B draw 
an. As. 

5. Take the Diſtance BC, and from G draw 
another Arch to interſect the firſt i in H; join BH 
and H G together, and the Problem is finiſhed. 


IV. To make a Pyramid with an equilateral Pentagon 
for its Baſe. 


I. Draw an Arch from A, which divide into five 
equal Parts, BC, CD, DE, EF, FG. 
2. Join them all to A, and one to another, B 


to C, CtoD, D to E, E to F, F to G, by right | 
Lines, 


3. Divide 
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3. Divide one of theſe five Parts, as DE, into 
twenty-two equal Parts, and one of them. into 
three. 
4. Take eighteen of the twenty-two Parts, and 
two of the three little Parts, and from the Points 
DE make two Arches to interſe& each other in 
H, which is the Center, from whence you are to 
draw a Circle big enough to be divided into five 


Parts, equal to the Diſtance DE. When you have 
this Pentagon for a Baſe, the Work i is done. 


V. To make a Pyramid, which ſhall * an 2 
teral Hexagon for a Baſe. 


1. Draw an Arch from A, and divide it into fix 
_ parts, BC DEF Gl. | 
2. Join them to the Center A, as alſo B to C, 
CtoD, D to E, E to F, F to G. G to I. a 
3. Take one of theſe ſix Parts (D E) and from 
D 7 E make two Arches to interſect in H. 
. From H draw a Circle big enough to be di- 
Na into ſix Parts equal to D E. 


5. Having this Hexagon as a Baſe for the Pyra- 
mid, the Problem is wrought. 


VI. To make a Pyramid with a Heptagon for its Baſe. 


1. From A draw an Arch, and divide into ſeven 
equal Parts, BCDEFGH. 

2. Join them to A, and alſo B to C, C to D, 
D to E, E to H, H to G, G to F, F to l, by 
right Lines. | 

3. Divide one of theſe Parts, F G for Inſtance, 
into ſeven equal Parts, and then one of theſe ſeven 
into fight more; then take eight of the larger 


Parts, 
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Parts, and the half Part of a little one, and with 
that Diſtance from the Points F G, make two 
Arches to interſect each other in K; for which as 
a Center draw a Circle through F G, which muſt 
be divided into ſeven Parts equal to F G, which 
| when joined together, will ſerve for a Baſe of the 
Pyramid required. | 


VII. To make a Pyramid with an Oftagon for its Baſe 


1. From A draw an Arch, divide it into eight 
equal Parts, B, C, D, E, H, I, F, G, join theſe 
Points one to another, and alſo to A by right 
Lines. ] 

2. Divide one of theſe Parts, as F G, into ſeven 
equal Parts, and one of theſe ſeven into ſeven others. 
3. Take nine of the larger, and one and a half 
of the ſmaller Parts, and with that Diſtance from 
F and G, make two Arches to interſect each other 
in K. | 

4. From K through FG draw a Circle, divide 
it into eight Parts equal to FG, and then join 
them by right Lines: So you will have an Octa- 
gon to be a Baſe to the Pyramid required. 


VIII. To make @ Pyramid with an Enneagon for its 
_ Baſe. 


I. From A draw an Arch, and divide it into 
nine equal Parts, BCDEFGHIK; join theſe 
together, and with A by right Lines. 
2. Divide any one of theſe Parts, as K M, 
into ſeven equal Parts, and one of them into ſeven 


More. 
3 Take 
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3. Take ten of the former, and two of the lat- 
er, and from the Points K M make two Arches 
to interſe& each other in M with the Length of 
thoſe Parts, as a given Diſtance. 83 
4. From M draw a Circle through K I, which 
muſt be divided into nine Parts equal to KI; 
join theſe together by right Lines: So you have 
the Enneagon which was wanted for a Baſe for the 
Pyramid required. | 


a TE noe 0 e 


IX. To make a Pyramid with a Decagon for its Baſe. 


1. From A draw an Arch, which divide into 
ten equal Parts, to be joined to each other, and to 
A, as BCDEFGHIKL. 

2. Divide one of theſe ten Parts into ſeven, and 
one of theſe ſeven into eight more. 

3. Take eleven of the former, and two and a 
half of the latter, and with that Diſtance from 
F G, draw two Arches which ſhall interſe& each 
other in O, | 

4. From O draw a Circle through F G, which 
divide into ten Parts equal to F G, and there will 
be a Decagon for a Baſe to the Pyramid. 


X. To make a Pyramid with an Endecagon for its 
8 Baſe. 


1. From A draw an Arch, and divide it into 
eleven equal Parts, to be joined to each other, and 
all to A, as BCEDEFGHIKLM. 

2. Divide one of them (F G) into ſeven equal 
Parts, and one of theſe ſeven into ſeven more. 


3. Take 


—— ** 
> FY WV wy 
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3. Take twelve of the former, and one and a 


half of the latter, for a Diſtance, whereby from FG 


to draw Arches which ſhall interſe& each other 
in N. 
4. From N Gram a Circle through F G, which 


a may be divided into eleven Parts equal to F G, 


Join them together, and you have the Baſe of the 
required Pyramid. 


* 


XI. To make a Pyramid with a Dodecagon for its 


Baſe. 


1. From A draw an Arch, which divide into 
twelve equal Parts, which are to be joined to A, 
and each to other by right Lines, as B C DE FG 
HIKL MN, 

2. Divide any one (F G9 i into ſeven equal Parts, 
and one of theſe ſeven into ſeven others. 

3. Take thirteen of the former, and one and a 
half of the latter, for a Diſtance whereby from 
F G to draw two Arches which ſhall interſect each 


| * in O. 


From O draw a Circle through FG, and di- 
videl It into twelve Parts equal to F G, which when 
joined by right Lines, will give a Baſe of the Py- 


ramid that was required. 
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BOOK II. 


S all Rivers have their particular Branches, 

and every general Science its Diviſions, and 
its Parts; ſo Geometry, generally taken, is the Mo- 
er of ſeveral other Arts and Sciences, whereof 
we ſhall treat in this ſecond Part. Theſe are, 
Meaſuring of Heights, of Diſtances, of Plains, of 
Solids, of Concaves, and the turning of one Body 
into another. 


C HA P. I. 
Of Meaſuring of Heights. 


Eaſuring of Heights is a Science which 

ſhews how they are to be meaſured : But 
becauſe there are ſeveral Inſtruments for that Pur- 
poſe, as a Quadrant, a Pantometer, an Aſtrolabe, 
a Jacob's Staff, Sc. we ſhall at preſent only make 
uſe of the Aſtrolabe, becauſe it is the ſureſt and 
the moſt convenient : And we ſhall know how it 
is to be uſed by the following Problems. 


RO. 
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PROBLEMS. 


I. To take the Vertical Height of any Thing, when 
you can come to the Bottom. | 


Let the Height of a Tower A B be to be mea 
ſured : £1 

1. Draw a right Line as you pleaſe from the 
Point A, as A C. | 
2. Meaſure the Line AC with your Scale, or 
your Chain, of 26 Feet for Inſtance. 

3. Set the Staff, upon which the Aſtrolabe is 
horizontally faſtened upon C, ſo that by the 
fixed Sights, one may ſee the Line C A, from 
one End to the other, as far as the Tower, and 
that by the two other movable Sights the Point 
B, which marks the Height of the Tower, may 
alſo be ſeen. 1 

4. When the Inſtrument is thus fixed, compute 
whether the Angle D CE be forty Degrees. 

5. Then draw upon a Paper a right Line of the 
Length of AC, as FG: But this mult be done by 
a {mall Scale made upon the Paper, or by a Scale 
of Wood or Latten: Afterwards ere& a Perpen- 
dicular upon G, 

6. Take the Index, and ſet it directly upon FG, 
ſo that the Middle of it may anſwer to the Point F: 
Then compute an Angle of forty Degrees equal 
to DCE as F Hl. | 

7. From F draw a right Line through I, till it 
touches the Perpendicular G in K. ö 

8. With a ſmall Scale meaſure the Height of 
K G, and add the Height of the Staff to 

the 


wang » 4348 ES 


. 


A New Treatiſe of Geometry, 31 
the Aſtrolabe is faſtened, and the Sum will give | 
you the Height of the Tower AB. 


I. To meaſure a Vertical Height where you cannot 
come at the Bottom. 


Let AB be the Height to be meaſured ; the 
foot inacceſſible, becauſe of a River which hinders 
all approaches. 

1. Draw a right Line upon the Ground, on 
this Side of the River, as CD; let it be twenty- 
two Feet long : (Take Notice when you. can raiſe 
a right-angled Triangle upon this Line, oppoſite 
to the Height which you would meaſure, it is 
much more convenient, otherwiſe the Operation 
is the ſame.) 3 2A 

2. Set the Inſtrument upon C, fo that by the 
immovable Sights you may ſee the Point D di- 
rectly, and by the two movable ones you may 
ſee the Point A beyond the River: When this is 
done, compute the Angle C E F, which may be of 
ninety Degrees, 1 

3. Set the Inſtrument upon D, ſo that the fixed 
Sights may make one Line with DC; by the two 
others you will ſee the Point A: this Angle ought 
to have twenty- eight Degrees. 

4. Draw upon Paper a Line equal to that drawn 
in the Field (C D) as GH of twenty-two Feet. 

5. With the Index take an Angle at H equal to 
the Angle ACD, viz. of ninety Degrees, as 
IHK, and lengthen the Side HK. Afterwards | 
ypon the Point G take another Angle of twenty- 
eight Degrees, equal to the Field-Angle O DP, 


as GLM, and then lengthen the Side G M till it 
cuts 


n ee 
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cuts the other HK, in N, and this Point N will 
mark the Foot of the Height A. | 

6. Having the Diſtance from the Inſtrument to 
the Foot of the Tower, it will be an eaſy Thing to 
work the reſt by the foregoing Problem. 


II. To meaſure a Perpendicular Height, where you can 
come at the Bottom, with the Shadow of a Staff. 


1. Faſten a Staff a Foot longer perpendicularly 
into the Ground, as A B, and meaſure the Shade by 
the Staff, three Feet for Inſtance. _ - 

2. With the Shade of the Staff, viz. three Feet, 
| meaſure the Shade of the Houſe D E, whoſe 
Height you would know ; and as many Feet as 
the Shade of the Houſe exceeds the- Shade of the 
Staff, ſo many Feet high will the Houſe be : For 
Inſtance, if the Shade of the Houſe be twenty-four 
Times longer than that of the Staff, then we ought 
to ſay that the Houſe is twenty-four Feet high. 


Or thus. 


1. Erect a Stick, divided into ten equal Parts, 
Feet, or Inches, perpendieularly in the Ground, and 
at the ſame Time meaſure the Shade cauſed by this 
Staff, twenty Feet for Inſtance. - t 
2. Meaſure alſo the Shadow of the Houſe, 
whoſe Height you would know, for Inſtance thirty- 
eight Feet. 5 

3. By. the Rule of Three ſay, If the Shadow of 
twenty Feet gives a Height of ten Feet, what will 
the Shadow of thirty-cight Feet give? Anſew. ninc- 
teen Feet. W 5 
IV. 7. 


\ 


W. 7 5 meaſure the Inclination of a Mountain. | 


Let the Inclination of the Mountain AB be to 
de meaſured. 

1. Draw from the Point A, which ſtands for 
he Foot of the Mountain, a right Line, thirty- ſix 
Feet long, as AC. | 
2. Set the Inſtrument upon the Point A, and 
ook through the two fixed Sights towards the 
Point C, and through the two movable ones to- 
ads the Point B, the Top'of the Mountain; this 
Angle, for Inſtance, may be 110 Degrees. 

3. Then ſet the Inſtrument upon C, and look 
hrough the two fixed Sights upon the Foot A, 
and through the two other fixed ones upon the 
op B: Then compute the Angle, which may 
de, for Inſtance, forty Degrees, 

4. Afterwards draw a Line upon Paper thirty- 


an 


Line AC, as DE. 

5. Then with your Inſtrument at the Point D 
make an Angle equal to that of the Fi igure at A, 
VIZ. 110 Degrees, as GDF. 

] 6, Upon the Point E, ſet another Angle of 
; borty Degrees, equal to that at C, as IE H. 
7. Produce the Sides DF and El, and where 


theſe lengthened Lines interſect one another, as 


at K, draw from that Point to D a right Line, 
which will repreſent the Inclination which was re- 
© {WH quired, provided the Height of the Staff upon 
| which the Aſtrolabe was faſtened, be added. 


D V. To 
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ſix Feet long, becauſe ir ought to be equal to the 
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the Point K, which marks the T oh, of the Moun- 
tain, which muſt touch the Line 
IL]; the Line K L will repreſent the vertical Height Wt» 


vi To meaſure the Height of a Tower built upon g 


Let the Height B D be to be meaſured. 


to the Triangle A BC. 


thirty-eight Degrees. 


V. To meaſure the Vertical Height of a Mountain. 


This Problem muſt be wrought as the foregoing 
one, provided that you let fall a Perpendicular from 


D produced to 


of the Mountain. | | th 


Rock. 


/ 


1. Seek the inclining Height of the Mountain re 
by Prob. 4. and let the T riangle ABC ſerve for its 
Operation. 


2. Make the Triangle HIK pen Paper equal 
3. Meaſure the Field-Angle CBD, for Inſtance 


4. Upon K, which repreſents the Point B, and 
ſo by conſequence the Top of the Mountain, raiſe 
a Perpendicular of what Height you pleaſe. 

5. With your Inſtrument make upon the Point 
an Angle equal to the Angle of the Fi igure AB 
CD, viz, LIM. 

6. Lengthen the Side IM till. it touches the 


Perpendicular raiſed upon K in N. 


7. Meaſure the Line N K, it will give you the Bp 


Height of the Tower B D, if you add to it the 


a of the Staff. 


VII. 7. 


/ 
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VII. To tate the Depth of a Well. 


1. Meaſure its Diameter AB, nine Feet for In- 
ſtance ; and find the Angle A BE of ninety De- 
grees. 0 * X 
2. Set the Inſtrument ſo upon A, as that by the 

two fixed Sights you may ſee the Point B, and by 

the two movable ones you may ſee the Bottom of 
the Pit E, and let-this Angle be ſixty Degrees, as 

HAT. 4 5 

Draw a Line nine Feet long upon Paper, 
which ſhall repreſent the Diameter AB, as FG. 

4. From F let fall a Perpendicular which may 
repreſent the Depth B E. 2 {yy 

5. Make an Angle at G equal to the Angle 
KGL, viz. of ſixty Degrees, as HAI. 

6. Lengthen the Side G L, and where this 
lengthened Line meets the Perpendicular F, in M. 
meaſure from M to F, and you will have the 
Depth of the Well. | 


CHAP. IL 
Of meaſuring of Diſtances. 


Mee of Diſtances, is a Science which 
l teaches to meaſure the Diſtance of one 
Place from another, in an open Field. 
PROBLEMS. 
I. To meaſure the Diſtance of one Place from ancther, 
<obere they are both acceſſible. 


Let the Diſtance from A to B, be to be meaſured. 
D 2 1. From 


: 


<= 


9 to 
6 Ar 


, 
9 
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1. From A draw a right Line, what you pleaſe, 
and meaſure with a Chain or Scale; ſuppoſe twenty. 
two Feet in Length, as A C. 

2. Set the Staff upon which the Aftrolabe i 
fixed upon the Point A, ſo as that by the two 
fixed Sights you can only ſee directly forward to- 
wards the Point C, and by the two others the 
Point B: Then count the Angle d A e, ſuppoſe 
ninety Degrees. 

3. Remove the Inſtrument upon C, and look 
through the fixed Sights towards A, and through 
the movable ones towards B ; then compute this 
Ang f c g, ſuppoſe twenty-two Degrees. 

4. Draw a $2 upon Paper twenty-two Feet 
long, equal to the Line AC, as HI. 

5. With the Reporter upon the Point H draw 
an Angle equal to the Angle d A e, that is to ſay, 
of ninety Degrees, as k H 1: Do the fame Thing 
at I, where make another Angle equal to the Angle 


e f g, i. e. of twenty-two Degrees, as m I h. 


6. Lengthen the Sides HK, IM, and from 
the Point where theſe two lengthened Lines inter- 
ſect each other, as O, to the Point , meaſure 


the Diſtance, which ſhall be W to the Length 


AB. 


II. To meaſure the Diſtance of two Places, where 
one is inacceſib . 


Let the Diſtance from A to B be that which i 
required, and B inacceſſible, becauſe of a River 
which hinders all Approaches, 

1. From A draw a right Line twenty-two Feet 


long, as AC. 


f 5 2. Set 
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2. Set your Inſtrument upon A, and look thro? 
che two fixed Sights upon the Point C, and thro? 
„ge two movable ones upon B: Then compute the 
„Angle DA E of ninety- three Degrees. 
* 3. Carry the Inſtrument to C, and look through 
the two fixed Sights upon the Point A, and through 
the two others upon B, and then compute the 
Angle FC G of thirty-three Degrees. 

4. Draw upon Paper a Line equal to A C, i. e. 

of twenty-two Feet, as H I. 
5. Upon H make an Angle equal to the Angle 
of the Figure DAE, i. e. of ninety-three Degrees, 
as KHL: So alſo upon I make another Angle 
equal to the Angle F C G, as MIN. 

6. Lengthen the Sides HK and IM, and in 
the Place where they interſect, as at O, let fall a 
Perpendicular upon H, which will give you the 
Diſtance AB. 57 


III. To find the Diſtance of two Places which are both 
By inacceſſible. 


Let the Diſtance A B be to be meaſured. 
1. Take a fixed Point C, from which draw a 
right Line CD, which ſhall be thirty-three Feet long. 
2. Set the Inſtrument upop C, and look though 
the two fixed Sights upon the Point D, and thro? 
the two others upon the Point A: Then compute 
the Angle K CH, for Inſtance of ninety Degrees. 
3. Leave the Inſtrument as it is, and remove 
the movable Sights, till through them you may ſee 
the Point B, and then compute that Angle, for 
Inſtance thirty-ſix Degrees, as i CH. . | 
4. Carry the Inſtrument to D, and fit it ſo, as 
that thro* the fixed Sights you may ſee the Point 
D 3 C, and 


„ 
* 1 * 
2 — — WES 
= — ds. SAL — ——— * - — — 8 — — . x 
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* | 
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C, and through the two other movable ones the 

Point B: Then compute this Angle, which may 
be of 100 Degrees, as g DE. 

5. Leave the Inſtrument as it is, and turn the 
movable Sights till you may ſee the Point A thro 
them; then compute that Angle, of thirty De. 
grees, as f De. 

6. Afterwards draw a Line of thirty-three Feet Ny 
upon Paper, to repreſent the Line C D, as LM. | 
7. With the Reporter ſet two Angles at L, one 
of ninety Degrees, and the other of thirty-ſix De- 
ſo that the firſt n LO may repreſent the An- 

gle H CK, and the other N I. P the Angle I CH, 

8. Lengthen the Sides L O and L P. 

9. Add two Angles to the other Point N, one 
of 100 Degrees, as q m r to repreſent the Angle of 
the Figure E DG, and the other of thirty De- 
grees, as q M8, to repreſent the Angle e DF. 

10 Lengthen the Sides M R, M8, and obſerve 
where theſe two lengthened Lines touch the two 
firſt, as at T V. For this Diſtance T V will give 
you the Diſtance A B, which is required. 


IV. To meaſure the brad of a River with a Staf. 


1 Fix a Staff perpendicularly upon the Bank of 
A River, as A. 

2. Cleave it at the End, and faſten a Croſs-Staf 
into the Cleft, as BC. 

3. Stand behind the ſmall Croſs-Staff B C, and 
uſe it as you would the Sights of an Aſtrolabe, 7. 
move it downwards, till from B C you can ſee the 
other Side of the River,at PA. 

4. Afterwards letting the ſmall Staff ſtand a 
it is, turn the large one a till 21 5 
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BC you can ſee the whole Length of the Bank: 
Then ſtand behind B, and obſerve the laſt Place, 
where from C you can ſee the Bank on the other. 
Side, as at E. 

5. Meaſure the' Diſtance E A, it will give you 
the Breadth of the River AD. | 


V. To 1 8 a Figure taten from the Field . 
Paper. va 


3 Figure to be deſcribed be ABCDE. 

1. Set the Staff to which the Aſtrolabe is fixed, 
upon the Point E, and look upon the Point D 
hrough the fixed Sights, and through the two 
ovable ones upon the Point A. Then compute 
his ſingle BIOS AED, iy Degrees, for In- 
Nance. 
2. Meaſure the * A E of twenty-three Feet. 
3. Meaſure nchen er ED of twenty-three 
feet. | 
4. Set the "By ako D, and look towards 
with fixed Sights, and with the movable ones 
owards E: Then compute this Angle, of ſeventy 
Degrees, for Inſtance, as CDE. 

5 Let the Side D C be of twenty-eight Feet. 

b. Seek the Angle b C d after the aforeſaid Man- 

er, and let it have fifty Degrees. 
af WW 7. Meaſure the Line CB, for Inſtance, of dir 


aj 


n 


een Feet. 
nd . The Side B A will be found of itſelf. 
+ When this is done . the Field, 8 


1. Draw a Line upon Paper twenty 2 ree Feet 
ong, to repreſent the Figure A E, as 
2. With your Inſtrument make at the Point F 
in . le equal to the Angle of the Figure d E a, 
ſixty * as K FG. 
D 4 3. Lengthen 
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3. Lengthen the Side of this Angle F g, and add 
its Length to it, i. e. twenty-four Feet, as FG. 
4. Upon G make an Angle equal to that of the 
Figure e Dc, i. e. of ſeventy Degrees, as f G h. 
5. Lengthen the Side Gh, and add the Side 
DC, i. e. of twenty - eight Feet, as GH. 
6. Upon the Point H ſet another Angle equal to 
that of the Figure d C b of fifty Degrees, as g Hi. 
7. Lengthen the Side H i, and add thirteen Feet 
to it, as N I, which may repreſent the Side C B. 
8. Join IK together by a right Line, which wil 
give the laſt Side of the Figure B A, and which a 
the ſame Time will entirely repreſent the given Fi. 


gure upon Paper, 


VI. To deſcribe upen Paper a Figure taken from the 
ö Field, which is inacceſſible. 


Let the Figure AB C be to be deſcribed upon 
Paper from the Point 0). 
4 1. From D draw a Line DE thirty-two Feet 
2. Set the Inſtrument upon D, and look through 
the fixed Sights towards E, and through the two 
movable ones towards A: Then compute tie 
Angle g D f, of 10g Degrees. 
3. Leave the Inſtrument as it is, and remove 
the movable Sights till you can ſee the Point B, and 
compute the Angle g D h of ninety Degrees. 
4. Leave the | Inſtrument ſtill as it is; look 
through the movable Sights towards the Point C, 
and compute the Angle g D i of ſixty Degrees. 
. 5- Set the Inſtrument upon E, and look throug| 
the fixed Sights towards the Point D, and througi 
the movable ones towards A, and compute the 
Angle K El, for Inſtance, of 6 5 
ö Les 
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6. Leave the Inſtrument as it is, and look 
through the movable Sights towards B, and com- 
pute this Angle m E k of ſeventy Degrees. Ws 

7, Look through the ſame Sights towards the 
Point C, and then compute the Angle k En, for 
Inſtance, of ninety Degrees. 


s his being done in the Field, Wen 


1. Draw a Line of thirty-two Feet upon Paper, 
as OP, equal to the Line DE. 

2; Take an Angle of 105 Degrees at O, as 
qOr, which may repreſent the Angle of the Fi- 
gure f D g, and lengthen the Side-O q. 

3. Leave the Reporter as it is, and compute ano- 
ther Angle of ninety Degrees, as r Os to repreſent 
the Angle g Dh, and lengthen the Side Os. 

4. Seek the Jaſt An ls of ſixty Degrees rOt, 
whith may repreſent the Angle of the Figure 
gDI, and tenifiei the Side Ot. 

5. Set the Reporter upon the Point P, and com- 
pute an Angle of fifty Degrees, to repreſent the 
Angle ! Ek, as a Pb; lengthen the Side Pb till it 
meets with the Side Oq in C: For this Point of 
Interſection will mark the Point A. p 

6. Leave the Reporter as it is, wid compute * 

another Angle of ſeventy Degrees, which may re- 
preſent the Angle mE k, as a 5d; lengthea the Side 
Pd till it cuts the lengthened. Line Os in E, which 
Point will mark the Point B in the Figure. 
7. Compute another Angle of ninety Degrees 
equal to the Angle n Ek, as Pf; Vengthen the 
Side Pf till it meets with the lengthened Line 
Ot in G, which anſwers to the Point C in the 
Field-Fi 3 


8. Join 
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8. Join CE, E G, and G C together, and 
you ſhall have your Fi igure ABC . en 
upon Paper. 


1 — 


C HAP. III. 
of meaſuri ng of Plains. 


Eafuring of Plains is a 8 which teach- 
eth us to meaſure all Sorts of Surfaces of 
Things, which Geometricians call Areas. 


o PROBLEM S. 
I. To meaſure the Area of a right-angled Triangle ABC. 


1. Meaſure the Line AB, twelve Feet long for 
the Baſe. 

2. Meaſure the Petpendicales BC, of cigh Feet. 

3. Multiply the half of the Baſe by the whole 
Perpendicular, or the half of the Perpendicular by 
the whole Baſe, by the Sum (forty-eight Feet) will 
be the Area of the Triangle which _ deſired. 


II. To ears the Area of an ual Triangle | 


DEF. 


"fot fal a Perpendicular from F to its oppoſite 

Side DE, which may. divide the Triangle into two 
right-angled Triangles, DG F, and FGE. 

2. Meaſure theſe two Triangles by the foregoin ing 
Problem, i. e. multiply the whole Baſe DG 

GE by the half of the Perpendicular FG, or the 

ind D = Ip ea by the halt of the Baſes DG 

an 


Thus 
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Thus for Inſtance : Let the Baſe DG be twelve 
Feet, and the Perpendicular FG ten. Take the 
half of the Perpendicular, i. e. five Feet, and mul- 
tiply it by the Baſe of twelve Feet, and the Sum 
will be fixty Feet, which gives the Area of the 
Triangle D FG. 

3. Let the Baſe G E of the Triangle F G E be 
fix Feet, and the Perpendicular FG ſtands as it did, 
i. e. to Feet. Multiply five by ſix, or three by ten; 
. the ſum will be thirty Feet, which will give the 
f Area of the Triangle. Then add thirty to ſixty, 
the Sum ninety will be the Number of Feet in the 

whole Area of the given Triangle DE F. 


2 


III. To meaſure the Area of an equilateral right- 
angled Square A BCD, 


Multiply one Side by the other. AB. for In- 
ſtance, of twelve Feet, by B C of twelve Feet, 
becauſe the Sides are equal: The Product 144 Feet 
will give. you the Area which is ſought for. 


IV. To meaſure the Area of a Parallelogram A B C D. 


Multiply the ſhorteſt Side BC of ſix Feet, by 
the longeſt Side A B of twelve Fęet: The Product 
ſeventy-two Feet will give you the Area of the Pa- 
rallelogram which was required41 1 I 


V. To find the Area of @ Rhomb, ABCD. 


1. Let fall a Perpendicular from A to the Line 
2. Let fall another Perpendicular from B equal 
to AE, as BF; and join C F together. So that 
Keg inſtead 
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inſtead of a Rhomb you have a Parallelogram 


ABE F: Then work by the foregoing Problem, 


See Prob. 2 8. Book 1. n ; 
VI. To find the Area of a Rbomboil ABCD. 


1. Let fall a perpendicular from A to the oppo- 
ſite Line D C, as AF. 
2. Let fall another from B, equal to A F, as BE. 
Join CE together, and inſtead of the Rhom- 
boid ABCD you have a Parallelogram AB EF: 
Jou will find its Area by the . Problem of 
this Chapter. 


VII. To find the Area of any unequilateral Quadrangle 


. the given Quadrangle be ABCD. 
Divide this Quadrangle into two Triangle 
A B D, and CDB. 
2. Divide each of theſe Triangles into two right- 
angled ones, as ABF, BCE, ADF, DEC. 

3: When you have theſe four right-angled Tri- 
angles, ſearch their Areas by the two firſt Pro- 
- blems of this Chapter: Then Join the Sum of all 

theſe Triangles together, and 1t will give the Arca 
which is required. 


vi. To find the 1505 of any regular Polygon. 


Let 1 regular Pentagon demanded be ABCD E. 

1. Meaſure one Side of the Polygon as AB, for 
Inſtance, ſix Fathoms: Multiply this Number by 
the Number of the Sides of the Polygon, as here 
by five, becauſe this Polygon has but five Sides: 
The Product of this Multiplication will give you 
the Length of all the Sides, 


2, Let 


4 
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2. Let fall a Perpendicular from any Side to F 
the Center of the Polygon, as FG: Then mea- 
ſure this Line, five Fathoms, for Inſtance. 

3. Multiply the Sum of all the Sides, by * 
half of the Perpendicular: The Product will gife 
the Area which is Ade 


IX. To find the Area of any irregular Polygon ABCDE. 


1. Divide the whole Figure into right-angled 
Triangles 3 as this irregular Pentagon AB CD E 
into ABG, BCG, ADH, CDH, AEF, and DEF. 

2. When you have only right-angled Triangles, 
work by the firſt Problem of this Chapter; the 
Sum of all the Triangles reduced to one, gives the 
Area which is fought for. 


X. To find the iv Fr Circle. 


Reduce this Circle to a right -· angled Triangle, by 
Prob. 2 1. Book 1. Chap. 2. and then ſeek the Area by 
the Rules of the firſt Problem of this Chapter. 


XI. 25 find the Area of an oval Figure, E 


Divide the propoſed Figure into four equal 
a as AB CD, ſo as that the Line AB may 
make one Diameter; and C D another. 

2. Seek for a mean Proportional between theſe 
two Diameters ; which you may thus find; 

Set the Diameter A B upon a long Line, and 
upon the ſame Line from the Point B ſet the 
other Diameter CD, as BC; then take the half 
of the Diſtance between A and C, and carry it on 
to B, as E B; this ſhall be a mean W z 

en 


— —— — — 


long Line. 
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then divide E B into two equal Parts, as E F, FB, 
then draw a Circle from the Point F through the 
Point EB, which ſhall be equal to the given ova 
Bae.” EVE 

3. Having this Circle, find its Area by the fore. 

going Problem, i. e. raife a Perpendicular upon B, 
one extreme Point of this Diameter, which ſhall 
have thrice the Length of the Diameter A B, and 
a ſeventh Part over, as BG. 

4. Join F the Center of the Circle to the Point 
G by a right Line, which ſhall give a right-angled 
Triangle equal to the given Circle; its Area may 
be found by the Rules of the firſt Problem of this 
Chapter. | „ e 

[This Triangle which he ſays is equal to the Are: 
olf the Circle is not expreſſed in the Scheme. ] 


XII. To meaſure the Surface of am equilateral Pyrrmil. 
1. Let ABCD be an equilateral Square, which 
ſhall be the Baſe of the Pyramid given. 

2. Find the Area of this Baſe by Prob. g. of this 
Chapter, of forty-eight Feet. 

3. Multiply one of its Sides, as A B, by the 
Height of the Pyramid E F, that is 12 by 28, 
. whoſe Product will be 336 Feet. 

4. Multiply 336 by 4, the Number of the Sides of 
this Pyramid, and the Product will be 1344 Feet. 

5. To this Sum add the Area of its Bafe, forty- 
eight Feet, and you will have the total Sum of the 
Area of the Pyramid propoled, viz. 1392 Feet. 


XIII. To find the Convex Surface of 'a right-lined 
3 Cylinder. © 
1. Set the Height of the Cylinder B D upon a 


2. Set 


e 


1 
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2. Set upon the ſame Line, beginning at the 
Point D, the Diameter of the Baſe of the yliader 
marked CD, as DE. 

3 "Divide the Line EB into two equal Parts, 
BF, 

4. With the Diſtance F D draw a Circle, which 
ful contain the Convex Surface of the given Cy- 
linder: This you may find by Prob. 21. Chap. 2. 
of the firſt Book, which: teaches you to make a 
right-angled Triangle equal to a given Circle: 
When you have this Triangle, find its Area by 
Prob. 1. of this Chapter. 

5. When you have the Arca of this right-angled 
Triangle, which repreſents the Convex Surface of 
the Cylinder, then find the Area of the two Baſes 
of the Cylinder by Prob. 1. of this Chapter: Add 
the Sum of the two Baſes to the Area of that Tri- 
angle which gives you the Convex Surface of the 
Cylinder, without counting the Baſes, and you will 
have the general Sum of the whole Surface of the 
Cylinder, with both its Baſes. See Archimedes de 
JRns & Cylinaro, Lib. i. Prop. xi. 


XIV. 2. find the Caves Surface of a regular Cone. 


Fu the given Cone be ABD, and its Diameter 
D. 
1. Set the Height of the Cone DB upon a right 


Line. 

Oe its Sen CD upon the fame Cn, 
as DE. 

3. Divide EB into 100 equal Parts, EF, FR... 

4. Take the Diſtance FD, and make a Circle in 
arge as the Cone without che Baſe. 


5. Reduce 


K WW oo 
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5. Reduce this Circle to a right-angled Triangle 
by Prob. 21. Chap. 2. of the firſt Book, and find 
its Area by Prob. 1. of this Chapter. 

6. By the two forementioned Problems ſeek the 
Area of the Baſe of your Cone, and add this Sum 
to the former; the Sum total will give the whole 
Surface of the given Cone. See ens Lib, 
cit. Prop. xiv. ES | 


XV. To r the Convex Surface of a Globe. 


be Meaſure the Diameter A B, of nine Feet. 

. Find the Circumference of the Circle, whereof 
vant 1s the Diameter, which 1s always thrice as long, 
and a third Part over. 

3. Multiply the Diameter by the Circumference; 
the Product will give you the required Surface of 
the given Globe. 


XVI. To find the Area of any 7 \Trapeziam as ABCD, 


You muſt work by the Rules of Problem 7, of 
this Chapter. 


XVII. To find the Area of the Baſe of a round Tower, 
| where you can only come at one Part. 


1. Meaſure the Line AB, of fourteen Fathoms, 
and from its middle Point draw a Perpendicular to 
the Arch, as DC, of four Fathoms. 

2. Multiply the Diſtance AD by the Remainder 
DB, i. e. 7 by 7; then divide by 4 the Number 
of the Perpendicular D C. 

3. Add to this the Length of the Perpendicular, 
i. e. four Fathoms, and it will give you the Length 
of the Diameter, to compleat the Bale, 


4. When 


Sr 


$ 


75 
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4. When you have found the Baſe, ſeek for a 

right-angled Triangle equal to it, by Prob. 21. 

Chap. 2. Book 1; afterwards you may find the 
Area of that Triangle by Prob. 1 of this Chapter. 


l f 


—ᷓ— —— — 


CHAP. I. 
Of meaſuring of Solids: 


} 


Thickneſs. 


PROBLEMS. 
I. To find the Solidity of a Parallelepiped. 


I, Meaſure the Height, Length and Breadth of 


the Parallelepiped. | 5 

2. Multiply the Breadth A D, of two Feet, by 
the Length A B, of four Feet, and the Sum will 
give you the Area of the Baſe. 

3. Multiply the Number of this Area by the 
Height of the Parallelepiped, which here ſhall be 
eight Feet; and the Product from thence will ſhew 
you the Solidity required, of ſixty-four Feet. 


II. To find the Solidity of @ Priſm. 


1. Find the Area of the Baſe ABC, by Prob. 2. 
Chap. 3. Book 2. of ſix Feet. | | 
2. Meaſure the Height CF, here of nine Feet. 
__ 


| FEaſuring of Solids is a Science which ſhews | 
how one is to find the Solidity of Bodies: 
Solidity is Magnitude with Breadth, Length, and 


3. Multiply 
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3. Multiply the Baſe by its Height, i. e. 6 by , 
and the Product 54 will give the Solidity required. 


III. 2 find the Solidity of a Cylinder. 


r. Find the Area of the Baſe by Prob. 21. Book 
1. Chap. 2. and by Prob. 1. Chap. 3. Book 2. for 
Inſtance five Feet. | 5 | 

2. Find the Height of the Cylinder AB, here 
of nine Feet. - | a 

3. Multiply the Area upon the Height, i. e. 5 by 
9, and the Sum 45 will give the Solidity required. 


IV. To find the Solidity of Pyramids and Cones. 


1. Meaſure their Height F E and AB, for In- 

ſtance, of twelve Feet. 
2. Find the Area of their Baſes; that of the 
given Pyramid by Prob. 6. Chap. 3. Book 2. of 
ſixteen Feet; and that of the 5 by Prob. 10. 
Chap. 3. Book 2. of ſixteen Feet. 

3. Multiply the entire Height by the third Part 
of the Baſe, i. e. twelve Feet by five Feet four 
Inches; or the whole Baſe by the third Part of the 
Height, i. e. ſixteen Feet by four Feet; the Sum 
ſixty- four Feet will give the Solidity of the Pyra- 
mid and the Cone; for this is equal to the given 
Pyramid : And becauſe we are to find its Solidity, 
that alſo will be equal to the Solidity of the ſame 


- Pyramid, 
| V. To find the Solidity of & Globe: 
I. Multi ly the Semi-diameter AB by the Sur- 


face of the Globe, which you ſhall find. by Problem 
18. of. the foregoing. Chapter. 3 
2. Di 


E 
ſc 
p 
th 
< 
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2. Divide this Sum by 3, and the Quotient will 
ve you the required Solidity : For Inſtance, let 
Semi-diameter be 28 Feet, and the Convex 
Surſace 9856 Feet ; multiply this by 28, and the 
Product will be 275968; divide that by 3, and 
Fo Quotient 91 9897 will give you the — 
2 Feet which make up the Solidity of this 


VI. To find the Solidity of  Tetraidron. 


Since a Tetraedron is nothing elſe but a Trian- 
gular equilateral Pyramid, its Solidity muſt be 
ſought by Prob. 4. of this Chapter, i. e. by multi- 
plying the Baſe by a third Part of the Height, or 
the Height by a third Part of the Baſe; the Pro- 
duct will ſhew the Solidity which is required. 


VII. 75 find the Solidity of an Oftaidron.” 


f 


e 


Since an Octaëdron is made up of two Pyramids 
which have one common Baſe, i. e. an equi 
ight-angled Square, 

1. Find the Solidity of one df theſe Pyramids 
by Prob. 4. of this Chapter, for Inſtance of ſix- 

2. Multiply theſe 16 Feet by 2, the Product 
will give the required Solidity of 32 Feet. 


VIIL To find the Solidity of a Dodecatdron. 


If one draws from the Center of a Dodecatdron 
« right Line to every angular Point, one may 


BEST R 8 3 


ur- 


5 form twelve equal Pyramids, every one 
wil have a regular Pentagon for its Baſe ; upon 
= which Account, 


E 2 1. Find 


one draws right Lines from its Center to every an- 
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1. Find the Solidity of one of theſe twelve Pyra- 

mids, by the fame fourth Problem; and let it be, 

for Inſtance, of twelve Feet. 

2. Multiply theſe twelve Feet by the Number of 
the Pyramids, i. e. 123 the Product 144 rg the 
Wr Solidity. | 


a find out the Solidit if an Tcoſaidron. 
This being formed of twenty equal Tetraidra, if 


gular Point, one muſt, 
1. Find the Solidity of one of theſe Tetraitra 
Fe the fame we Problem, for Inſtance, of eight 
cet. 
<A Multiply 8 by 20, the Number of the Te 
A and the. Product 160 will ſhew the 
7 Number of the ſolid Feet in the wen . 


X. To find the Solidity of a Cube. 


By the third and fourth Problems of the forego- 
ing Chapter, multiply the Area of the Baſe by the 
| Length, and the Product gives the Solidity. 


XI. To find the Solidity of a fol d Rbonb, and Rbomboid 


Find the Arca of à Baſe of a Rhomb by Prob. 
5. of, the foregoing Chapter, and the Area of the 2 
Baſe of the Rhomboid by Prob. 6. of the ſame: thei 
When they are found, multiply them by their re- 3 
ſpective Lengths, as was directed in the foregoing take 
hey wigs and the ns * the Solidity re- paci 


_— 
| 05 2 1 644 XII. To 


/ 
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XII. Ti 6-find the Solidity of a M. all, ' Rampert, 


| | . &c. 


f This is 3 - tp Problem 1. of this Chaper 
p Mt an 


— , * * 7 —_ 


CHA P. v. 
Of meaſuring Concave Bodi es. 


IEaſuring Concave Bodies i is a Science which 
teaches us to find their — that ſo we 
may know how much they contain: Cylindro- 
metrical Bodies have need of a Cylingro-metrical | 
Scale; and Cubo-metrical Bodies have need of a 
'" {WHCubo-metrical Scale: So that theſe two Scales are 
* _ uſe of in the cating of Concave Bodies. - 


PR 0 B L E M - "0 
I. To find the Capacity of a Concave Parallelepiped. 


he By which I underſtand all ſquare Bodies; as 
Chambers, Granaries, Cellars, Towers, Pits, Cc. 
So that if one would know how much they con- 


id, * he muſt., 

With his r Scale meaſure the 
b. Height, Length, and Depth. 2119 2 
he 2. Multiply the Length by the Breadth, — 


their Product by the Height. | 
re- 3. Examine how many Meaſures the whole Sum 
ng {Wakes up upon the NONE and 6 the 52 Ca- 
re- = may be found. 07 "avis 


E 3 u. To 
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11. Ts foil the Capacity of a Ditch. 


1. Meaſure its Breadth at the Top, AF, fifteen 
Fathoms and one Foot. 

2. Meaſure its Breadth at the Bottom C D, ele- 
yen Fathoms five Feet. 

3. Meaſure its Depth CG, nine Fathoms. 

4. Meaſure its Length, 496 Fathoms. 

5. Add the two Breadths together, and multiply 
ht half of the Sum by the Length of the Ditch; 
there will be 6438 Fathoms. | 
6. Multiply cheſe 6438 Fathoms by the D 
9 Fathoms, and the Product will be 57942 

thoms, or 347652 1 which gives the — 


required. I 


| III. To find the Capacity of Columns, Tours, an 
| other Priſms, 


1. With a Cubo-metrical Scale meaſyr the 
Heig ht of the Priſm. —_ 

2. Find the Area of the Baſe. 

3. ws that Number by the Height, and 
you will the Capacity. I 


IV. To fn the Capacity f ay regular Pyramid. 


1. Meaſure the Area of the Baſe with a Cubo- 
metrical Scale. 

2. Meaſure the Height likewiſe the ſame Way. 

3. Multiply the Heiz ght by the Area of the Baſe. 

5 Divide the Product by three, and the Quo- 


tient will give you the Capacity. 
| V. 0 


} 
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V. To find the Capacity of a Cone 


1. Meaſure the Area of the Baſe with a Cubo- 
netric, or Cylindro-metric Scale. 

2. Multiply this Number. by the third of the 
Height, and you have the Solidity. 


VI. To find the Capacity of a Cylinder. 


1. With a Cylindro-metrical Scale find the Area 

ff its Baſe. 
2, Multiply that by the Height of the Cylin- 
; the Quotient gives its Capacity. 


I. To find the Capacity of a T. runcated Cone whoſe 
Vertex is cut off. | 


1. Find the Area of each Baſe by the Cylindro- 
netric Scale. N 
2. Add the Sums together, and multiply its 
eight by the half of that Sum the Quotient 
il give its Capacity. 


ll. To find the — of a Barrel whoſe Heads 


We muſt take Notice that the Rod 6 which a 
eſſe] is to be guaged, is marked with different 
eaſures; and ſo one Side of the Guaging · Rod is 
Ir the Length of a Barrel, and the other for Depth: 
anſwer therefore to the Queſtion propoſed, 

1. Meaſure the Area of the Bottom AB. 

2, Meaſure the Thickneſs with the Gauging- 
d, and by that take the Surface of the Belly of 


r Barrel. 
E 4 3. Add 


56 A New Treatiſe of Geometry. 
3. Add theſe two Sums together, and multiply 


the half by the Length of the Veſſel, fo the Pro. 
duct gives you its Capacity. 


IX. To find the Capacity of a Barrel whoſe Head; 
| are unequal. 


1. Meaſure the Diameter of the Head A, and by 
this known Diameter meaſure its Surface. 

2. Meaſure the other Diameter E F, and thereby 
find the Area of that Head. 

3. Add theſe two Sums together. 

4. Find the Depth of the Barrel CD, by which 
you find the Surface of its Circumference ; by 
Prob. 22. Chap. 2. Book 1. and by Prob. 10. 
Chap. 3. Book 2. 

5. Add the Sum of this Surface to the Sum of 
the two Heads; then multiply the half of all theſ 
added together, by the Length of the Barrel: This 
will give you the Capacity. 3 2 


4 8 1 2 „ 
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| CHAP. vl. 
Of TRANSMUTATION. 


Ranſmutation is a Science which teaches u- 
1 do encreaſe or diminiſh any given Figures 
or to give them another Form. We ought to take 
Notice, that what is here ſaid of Figures, may allo 
be underſtood of Bodies, when one would give 
them another Shape which they had not before: 
But ſince we produced ſomewhat of this Matter 
in Chap. 2. Book 1, from Prob. 21, to the End : 


ly 
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the Chapter, we ſhall at preſent only treat of the 
Tranſmutation of Bodies, | 


PROBLEMS. 


I. To turn 4 Cylinder into a Parallelepiped of the ſame 
Height. | | 


1. Inſtead of the Baſe of the Cylinder C B A, 
_ a Square ABCD, by Prob. 23, Chap. 1. 
Book 1. | 

2. Raiſe upon A BCD four Perpendiculars of 
the Height of A B, which may repreſent the 
Height of the Cylinder, as EF GH. 

Join EF, EH, FG, and GH together by 

oh Lines; and you have the Parallelepiped. 


II, 7 o turn a Cone into a Pyramid of the ſame Height. 


1. Make a Triangle, Square, Pentagon, or what 
other Polygon you pleaſe, equal to the Baſe of the 
Cone C B D, and let it be the Baſe of a Pyramid, 
as ABC D. * 

2. Raiſe from the Middle of the Baſe F a Per- 
pendicular, of the Height of the Cone BA, as 
FE; then draw from AB CD Lines to the Point, 
and the Pyramid is made. AD WW 


III. To.turn @ Parillelepiped into a Cylinder. 
Make a Circle equal to the Baſe of the Paralle- 


lepiped, and raiſe this Circle to be as high as the 
Parallelepiped, and the Work is done. | 


IV. Tg 
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7 IV. To turn 4 Pyramid yr into @ Cone. 

| 2; Make a Circle equal to the Baſe of the by 

 ramid. 1 

2. Raiſe upon its Center a Perpendicular as high 
as the Pyramid, as B A. y 

'. 3. Draw the Extremities of the Diameter CD 


together till they meet ar the Top of the Perpen- 
dicular A, and the Cone will be finiſhed. 


V. To turn a Priſm or a Cylinder into a Pyramid or 
24 Cone of the fame Height, or the contrary. 


1. Enlarge the Baſe of the Cylinder three Times 
as much as it is, by Prob. 1. Chap. 2. Book 1. 

2. Upon its Center raiſe a Perpendicular as 
high as the Cylinder, and draw the Extremities 
of the Diameter together to the Top of the Per- 
pendicular, and the Pyramid will be made : In like 
Manner you may turn a Cylinder or a Priſm into a 


Cone : On the contrary, when you would make 2 T 
Priſm or a Cylinder equal to a id or a Cone, Weg 


vou muſt make the Baſe of the Pyramid or of the 
Cone three Times leſs, and then upon this Baſe 
erett a Cone or Pyramid of the Height of the 
Priſm or Cylinder given. a 
VI. To make a Cube equal to a Parallelepiped. 
1. If the Baſe of the Parallelepiped be ſquare, 
find a mean Proportional between its Height and 
one Side of the Baſe y. this mean Proportional will 
be the true Meaſure of the Cube required, 


2. H 


2, If the Baſe be only a Pralle m, turn it 


to u Squarh by Prob. 25. Chap. 2. 1. then 
o on as at firſt, and your Work will de done. 


VII. To make a Cube equal to a Our given, 


i. Make a Parallel ved eqtilfth þ linder gi- 
en, by Problem r. of this Chapter. FI 85 

2. 5 bye make 2 3 to that Paral- 
Llepiped, by t reread TY 


VIE To mille s Cube e to a given Cone. 


1. Make a Parallelepiped equal to a given Ge, 
by Problem 5. of this Chapter. 

2, Afterwards make a Cube equal to that Paral- 
klepiped by Problem 6. of this Chapter. 


IX. To make a Cube equal to @ Pyramid. 


This Problem muſt be wrought like the laſt 
regoing. 


X. To make 6 Cone equal to # Globe. 


1. Take one of the 
nd make it four Times bigger, by Prob. 11. 
ook 1. Chap. 2. 


"at 6. 4% 3X AY £5 A 


gemi diameter of the Globe AB. 
3 will be equal to the Globe 


wy „ 


XI. To 


great Circles of your Globe, 


2, Raiſe a Cone upon this Baſe as high as the 
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| = XI. To make « Cube eqal rn clue 


I, "Make a Cone equal to a Globe, by the fore. 
going Problem | 
2. Make a Patallelepiped equal to thi Cone, 
* Prob. g. of this Chapter. | 
. Laſtly, make a Cube equal to os Parallels 
piped, by Prob. 6. a age 


. 


© Here we conclude our Treatiſe of Geometry, be 

perſuaded, that the Things which we have ſaid, 
will be enough for thoſe who would make any Pro 
ow" in F ortification. 
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[REATISE | 


FORTIFICATION. . 


BOOK I. 


CHAP. I. 
ect. 1, ov the Definition of nity Are 


. chitefure.. 


Ortification, or military Architecture, is an 
Art which teaches Men to fortify then py 
ſelves with Ramparts, Parapets, Moats, ' Mt 
+ Covert Ways and Glacis's, to the End 1 
be Enemy may not be able to attack any Part 
bout great Loſs of his Men; and that the ſmall 
umber of Soldiers which defend the Place may 
K able to hold out for ſome Time. ot 
Sect. 2. 


8 
* 


3 8 
1 
1 
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9 


Defences, they added a Moat, and in making tt 


venture ſome Arrows to paſs the Moat, and lodg 


/ - Befieged could not chace them, norwithſtandi 
the great Number of Stones which they thre 


Sect. 2. Of the Original of Fortification, Wt 


Ertain it is, that Fortification was origing 

ly very inconſiderable; for in regard d 
Men had nothing to fear at that Time but the / 
faults of wild Beaſts, and Robbers, they had of” 
other Fortifications than ſimple Hedges, w 
continued ſtill in Uſe 328 Years before our Savio 
at what Time Alexander the Great found the H 
canians and Mardians fortified after that Manne 
9. Curtius, Lib. vi. Cap. v. Afterwards they ft 
tifed themſelves with Walls, thoſe Hedges bein 
eaſy to be cut down. But Ambition increaſing, 
_ that they who coveted Dominion on 
others, ſoon found a Way to leap over theſe feet 


Moat they raiſed at the ſame Time a Rampart, be 
hind which the Beſieged placed themſelves, to a 
noy the Enemy with their Arrows. The Enem) 
not able to ſurmount theſe Obſtacles, reſolvedt 


themſelves at the Foot of the Wall, whence t 


down to annoy the Aſſailants, becauſe the Enemit 
covered themſelves with their Bucklers whic 
they held over their Heads. This obliged tho 
within to make Holes in the Walls, and throug 


them to ſhoot their Arrows at the Enemy to hu 


der them from attacking them. For which Wi”: 
ſoever they came, the Arbaleſta annoyed them. N 
vertheleſs the Foot of the Walls were without L 
fence, ſo that the Enemy lodging themſelves betu 
the neareſt Holes, they bethought n 0 

main 
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Towers with Holes on every Side: 
ood at the Head of the Walls, to hin- 
r the Enemy from lodging between the Holes in 
Wall. True it is, that they ſoon invented cer- 
n Engines, which we call at this Day Battering 
s, which were ſtrengthened at the Head with 
naſſy Point of Iron, and fo puſhed againſt the 
ls of thoſe ſquare Towers, till they | 
m to Ruin. After which they made Roundels, 
ich were looked upon as a ſtronger Sort of For- 
cation, till Power began to be. known in Eu- 
r. For we find in Hiſtory, that in the Year 
o, under the Reign of Wenceſlaus, the Son 
Charkes IV. a certain Franciſcan Monk, whoſe. 
me was Berthold Schwarts, of Friburg in Briſgasz, 
wed the firſt Uſe of Pewder to the Venetians, 
n at War with the Genoeſes. After which they 
ade Cannon to batter Places; the furious Execu- 
u of which, ranverſed like a Clap of | 
le feeble Walls; which obliged them that were 
ed with theſe aſtoniſhin ines, to erect a 
od Rampart behind their Walls, and to make the 
de Walls much thicker than before. 
This Manner of Fortification would have ſub- 
ed a long Time, had it not had one Defett ; 
ich was, that thoſe Round Towers had one 

in the Form of a Triangle, which could not 
cen by thoſe within; and which the Enemy 
ted to batter, on purpoſe- that he might 
Lge himſelf ſecure from the Shot of the Beſieged, 
uo could not ſee him in that Part. To correct 


Default, they filled that defective Part with | 
od Earth, which being environed with a 2 
al, formed alſo two Points which look 

the Field, as now do the Faces of a Baſtion, 
an 
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and which covered that Part. The Enemy ſeeing: 
that, began to attack thoſe two Faces firſt of Ae 
So that the Beſieged found themſelves obliged 

add Flanks to thoſe: Faces, to plant Cannon und 
them, and prevent the Enemy from doing ſo muq 
Miſchief to the Faces as before. And thus . 
Baſtions were invented, as we ſee them at this D. 

built upon the Angle of the Gorge. Y 


Sect. 3. Of the Parts of Fortifiation 


Here are three Parts of it ; that is to f 
Ichnography, Orthography, and Scenography 
 Jchnography is what we call the Plane, or Repre 
ſentation of the Length and Breadth of a Forte 
of which the Parts are marked out N upon tl 
Ground, or upon Paper. 
Ortbograpby is called the Profil, or the Repr 
ſentation of a Fortreſs made and raiſed, fo 
a Man may ſee the Length, the Breadth, 
Height of its Parts. 
Scenography is the Perſpective of the Parts of 
Fortreſs, 


= SO 5 


Sect. 4. Of the Divifion of military Architefure, 


Ortification is Regular or Irregular : 
Regular is that where all the Sides, and 
de Angles that compoſe it, are equal one to ant 
er. 

Irregular is that where all the Sides and mM 
are not all equal nor uniform one to another. A 
it is either durable or tempo 
- Durable is that which is built to continue alc 

ime, | 


— fQm — — — Q 5+ q = — 
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Temporary is that which is erected in caſe of 
eceflity for a little Time: And under this Sig- 
cation are contained all fort of Works erected 
dr the ſeizing upon a Paſſage, or ſome Hill, or 
wpofWhen they make Circumvallations, and Counter- 
nudſWallations ; that is to ſay, Redoubts, Trenches and 
$ thiWatteries. . & 

D. 


0 
— 


al 


C HAP. II. 
Of the Parts of a Fortreſs, and its Angles; 


THE Courtain, ſee Chap. 4. under C. 
. The Flank, ſee Chap. 4. under F. 

The Face, ſee Chap. 4. under F. 

The Face prolonged, is the reſt of the Flanking 

ne, after you have taken away the Face. - 

The Flank prolonged, is the prolonging of the 

nk to the exterior Sides. | 

The Demi-Gorge, ſee Chap. 4. under D. 

The Capital Line, ſee Chap. 4. under L. 

The Line of Defence, is made high and razing, 

Chap. 4. under L. 

The Complement of the Courtain, ſee Ch. 4. under C. 

The Diſtance of the Polygons, fee Chap. 4. underD. 

a _ Diſtance of the Polygons, ſee Chap. 4. 

er D. J | 

” cerned Side of the Polygons, ſee Chap. 4. 

＋ K. | 

The "an: Side of the Pohgons, ſee Chap. 4. 

er C. 1 | 

The ſmall Diameter, ſee Chap. 4. under P. 

The great Diameter, ſee Chap. 4. under G. 

e a lo ve the Plan repreſenting all theſe Parts. 

_—_ F 
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| Of the Angles. 
T HE = of the Center, or Angle of the Fi 
gure, is that which is made by drawing rig} 
Lines from the Center to the two neareſt Angles 
the Polygon. | 
The Angle of the Circumference is the mixed An 
gle which 1s made by the Arch, which - is draw 
rom one Gorge to the other. 
1 The Flanked Angle is the Angle compoſed of ty 
aces. 
The Flanking Angle is the Angle compoſed of 
Line of Defence, and the Courtain. 
The Angle of Complement of the Line of Defence 
the Angle which is made of the two Complement 
where they interſe& one another. 
' © The Angle Form-Flank is the Angle which is co 
poſed of one Flank and one Demi-Gorge. 
The Angle Form- Face is that which is compok 
by one Flank and one Face. 1 
The Angle of the Moat is that which is made bt 
fore the Courtain where 1t cuts itſelf. 
The Re- entering Angle is that which retires inwar 
- The Saliant Angle is that which advances tow 
the Field. | 


See the Plate A. 1 
| "5k 7 
r. II. url 


Of the Terms of the Meaſures. 


ROD is the 885 1 of twelve geometn! 
Feet, and is made uſe of in Germany u 
Holland. 

A Fath 
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A Fathom is the Length of ſix geometrical Feet, 
of which they make uſe in France. | 

A geometrical Pace is the Diſtance of five geo- 
metrical Feet. 

The ſimple Pace is the Diftance of three geome- 
tical Feet. 

The Cubit is the Length of one Foot and a half. 

The geometrical Foot is the Diſtance of twelve 
Thumbs Breadth. 

A Thumb's Breadth is the Length of twelve 
Lines, of which the one is a Barley-Corn's Diſtance 
hom the other. J 

A German League is the Space of 4000 geome- 
tical Paces. 555 | 

An Italian League is the Space of 1000 geome- 
cal Paces. | 
A fimple French League is the Space of 1090 
eometrical Paces. | 

A common League is the Space of 2000 geome- 
cal Paces. | 

A Furlong is the Space of 125 geometrical Paces, 
i which they make uſe in Greece. h 

4 Paraſangue is the Diſtance of thirty Fur- 
ugs, or 3750 geometrical Paces, made ule of in 
tha. - - 

The ſimple Schanus or Cord is the Diſtance of 
iy Furlongs among the Ag yptians. 

The compound Schanus is the Diſtance of ſixty 
ulongs in Zgypt. 


- * — 
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CH AF; 1y, 


Of the Names and Terms made uſe of as well in 
attacking, as in the Defence of Places, alpbu- 
betically ſet down. 


A. 


INGS, are the large Sides which terminate 
and bound to the Right and Left the exterio 
"Works, as the Horn and Crown-work, Sc. 

Wings of Armies, are the Regiments poſted upo 
the right and left Hand, when the Army is dray 
up in Battalia. | 

Anteſtature, is a ſmall Retrenchment made of Ga 
ons, to poſſeſs the Remainder of the grand At 
tack. | 

Approaches, are all Sorts of Advantages, by th 
Aſſiſtance of which we advance toward a Place be 
ſieged. N 

Arriere- Guard, is that Part of the Army whic 
marches after the main Battle, to hinder and ſic 
Deſerters. ; GEE: 

Arſenal, is a Place appointed for the forming an 
Preſervation of every Thing that is neceſſary fc 
Defence and Aſſault. 8 

Artillery, is all Sort of Fire-Arms. 
Alault, is an Attack made upon a Fortreſs, t 

win it by main Foree. x | 
Alttack, is an Effort made by the Beſiegers, 
approach the Walls of a Fortreſs. 

Falſe Attack, is an Effort to the ſame End, b 
more remiſs, to oblige the Beſieged to divide tht 
Forces. | 

To attack in Flank, is to attack both Sides of 
Dan. | | 


Bac 
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B. 


Bacule, is a Gate that is made like a Pit-Fall, 
with a Counterpoiſe, before the Corps de Gards ad- 
unced near the Gates, and which is ſupported by 
two great Stakes; a Portcullis. : 

Banquette, a little Foot-Pace at the Bottom of 
the Parapet, upon which the Soldiers get up to fire 
nto the Moat, or upon the Covert-way, 

Barricadoes, are Trees cut with fix Faces, croſſed 
with Battoons as long as a Half-Pike, bound about 
vith Iron at the Feet, and ſet up in Paſſages or 
Freaches to keep back as well the Horſe as Foot. 

Barriers, are great Stakes planted ten Feet one 
rom another, about four or five Feet high, with 

eir Tranſoms or overthwart Rafters, to ſtop thoſe 
hat would enter with Violence; and where they 
ry to every Body that ſhew themſelves, hence 
une ye ? 

Baſtion, is a Heap of Earth uſually raiſed upon 
ie Angle of the Gorge, compoſed of two Flanks 
nd two Faces. | 9 

Hat Baſtion, is that which is raiſed upon the 

burtain, when it ĩs too long to be defended by the 
aſtions on each Side. | 

Battalion, are ſeveral Foot-Soldiers ranged in 
attalia :_ It is compoſed, of two Marches of Muſ- 
peteers, and a Center of Pike-men. |; 

Battery, is a Place raiſed, whereqn to plant the 
neat Guns, and play upon the Enemy. 

Berme, is a little Space of four or five Feet, left 
the Foot of the Rampart without, to prevent the 

th from falling into the Moat. 


F 3 Blinds, 
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Blinds, are Pieces of Wood ſet a-croſs upon the 

Trenches to ſuſtain the Bavins or Hurdles laden 
with Earth, which are to cover the Trench. 

Red Bullets, are Bullets made red-hot in a Forge, 
with which the Canon are charged to ſet Fire upon 
Houſes or Magazines. 

- Boyau, is a Moat bordered with a Parapet, which 
is drawn from one Trench to another for better 
Communication. | 

Breach, is the Ruin which the Canon or a Mine 
makes in a Fortification to take it by Aſſault. 

Briſure, is a Line from four to five Fathom, 
Which is allowed to the Courtain and Orillon to 
make the hollow Tower, or to cover the concealed 


Flank. | 
C. 
A Bomb-Cheſt, is a Kind of a Wooden Cheli 


wherein are put from three to ſix Bombs, which 
placed under Ground, to blow it up in the Air, 
caſe it be taken. | | 
Camp Flying, is a ſmall Body of any Army whic 
keeps the Field, to prevent the Incurſions of the 
Enemy, harraſs the Country, hinder Convoys, and 
to throw itſelf into any beſieged Place. 
Caponiere, is a hollow Lodgment of about fou 
or five Feet, bordered with a little Parapet of abort 
two Feet high, to hold Planks laden-with Earth 
there are little Embraſures ſometimes mide i 
them, which are called Murdreſſes. This Lodg 
ment is wide enough to contain twenty or thin 
Soldiers, and is uſually placed upon the Extrem 
„ oo 


Carcaſ 
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e Carcaſſe, is an artificial Fire compoſed from 
three to four Granadoes, with ſeveral Barrels of 
piſtolets charged, and wrapped up in Tow, dipped 
in oily Subſtances, with a pitched Cloth round 
tout it: All which is put in a Kind of Lanthorn, 
which has a thin Plate of Iron at each End, held 
aſt by two Branches of Iron, which are croſſed 


theſe thin Plates there is a Hole to fire the Car- 
al which 1s afterwards forced into the Air like a 
bomb. 

Cartouche,. is a Roll wherein the Charge of the 
non is put, which, beſides the Powder, con- 
its of ſeveral Chain-Rings, Ends of Piſtols, Bul- 
ts, Heads of Cart-Nails, and other Iron Mate- 
als: And the Cannon concealed in the retired 
anks is uſually charged with ſuch Cartouches to 
ke the more Havotk 


un others, which are made in the Retrenchment 
the Platform near the Wall, to give, Air to a 
ine. 


ke Flank which is next the Courtain, all of Maſons 
Work; it is made to fire upon the Enemy, and 
rnd the Face of the oppoſite Baſtion and the 


Cake i 1s a Maſs of Earth raiſed in a Fortreſs, 
lodge the Cannon, to ſcour the Field, or oppole 
tmmanding Work. 
Chandeliers, are Wooden Parapets covered with 
wins, filled with Earth about a Foot high, made 
k of in Approaches, Mines and Galleries, to cover 
* Workmen, and hinder the Beſieged from con- 
ning them to quit their Labour. 


by Circles of the ſame Matter; and in one of 


Caſcans, are certain Wells, ſome more hollow 


Caſamatte, is a certain Vault made in a a Part of 
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Chauſes Trappes, or Caltrops, are Irons with four 
Spikes about four Inches long, fo diſpoſed, that . 
which Way ſoever they fall, one Point ſtill lies up- 
permoſt; they are made uſe of to throw i into Moats 
and Breaches, to te. Hoy the haſty coming on of the WW: 
Enemy. 

Covert-Way, is a Walk round about the Moat 
towards the Country, having a F oot-pace and the . 
Glacis for a Para 

The Chemin EF Ronde, is a Walk between the 
Rampart and the Wall. 

T7 be Shirt or Chemiſe, is the Solidity of the Wal: 
from the Talus to the Stone Row. 

Chevaux, or Frigſland Horſes, ſo called, becauſe 
firſt made uſe of at Groningen, a City of Friefand 
are great Pieces of Wood with fix Sides, driven 
through Piles or Stakes of Wood armed with Iron 
to hinder the Horſe and Foot from going forward. 
__ Circumvallation, is a Moat bordered with a Pa 
rapet, which flanks itſelf from Diſtance to Di 
ſtance, ſunk about the Beſiegers Camp, as wel 
to hinder the Relief of the Beſieged, as to ſto 
Deſerters. - 

Clayes, are twigs interwoven together, having 
the Figure of a long ſquare; they are laced iy 
an Allodgment, and covered with Earth 
ſometimes they are laid upon marſhy LD K 
conſolidate it. 

Coffer, is a hollowed Depth from ſix to ſevet 
Feet, and broad from ſixteen to eighteen, : 
a-thwart a dry Moat : Upon the upper Part « 
this they place a Parapet, and a- croſs Pieces 
Wood, covered with Clay loaden with Earth. 

Commandment, is a Height of nine Feet whic 

pne Place has above another, 


"5D 2D 
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Complement of the Courtain, is the Remainder of 
the Courtain after you have taken away its Flank, 
to the Angle of the Gorge. 

Complement of the Line of Defence, is the Re- 
mainder of the Line of Defence, after you have 
taken away the Angle of the Flank. | 
ſoat WY Counter- Approaches, are Works which the Be- 
the ſeged make to hinder the Approaches of the 

Enemy. | 
the Counter ſcarp, is properly the declining of the 
Moat on that Side next the Country ; although by 
Wall this Term is underſtood, the Covert- Way with its 
Parapet- 

Counter- Forts, are certain Pillars and Parts of the 
Walls, diſtant from fifteen to twenty Feet one from 
another, which advance themſelves as much as may 
be in the Ground, and join themſelves to the 
Height of the Cordon by Vaults, to ſuſtain the 
Chemin de Rondes, and Part of the Rampart, to 
tortify the Wall, and ſtrengthen the Ground. 

Counter-Guards, are triangular Pieces, in Form of 
a large Parapet, which raiſe themſelves above the 
Moat before the Faces and the Point of the Baſtion 
to preſerve them. 

Countermine, is a ſubterraneal Way which the Be- 
ſieged make in ſearch of the Enemy's Mine, to 
ol away the Powder, and fruſtrate the Effect of 
it, though fired by the Aſſailant. | | 
Countervallation, is a Moat guarded with a Para- 
pet, which the Beſiegers make to ſecure themſelves 
from the Sallies of the Garriſon, _ | * 
Corbeills, are a Sort of Gabions filled with Earth 
placed upon the Parapet to fire upon the Enemy, 
yithout being ſeen by them. 


Cordon, 
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Cordon, is a Row of Stones made round, which i; 
placed where the Wall ends, and the Parapet be. 
gins; and it runs round about the Place. "me 

Coridor, is the Covert- Way above the Counter. 
ſcarp, round about the Place, between the Moat 
and the Paliſadoes. 

Cornes or Horns, are Out-works which advance 
toward the Field, and carry in the Fore-part tw 
half Baſtions in the Form of Horns, which they 
preſent to the Enemy. 

Crowning, is a Work drawn beyond the Horns to 
Keep the Enemy at a Diſtance. 

Courtain, is the longeſt ſtreight- Line that runs Wor 
about the Rampart drawn from one Flank to the 
other, and bordered with a good Parapet five Feet 
high, behind which the Soldiers place themſelves 
to fire upon the Covert - Way, and into the Moat. 
Cuvete, a little Moat about four Fathom broad, 
which is uſually ſunk in the Middle of a great dry 
Moat, till you meet with Water, It is good to 
e the eb e, Mining. 


D. 

Defenſes, are all Sorts of Works chat flank one 
another, and which the Enemy deſires to ruin, be- 
fore he ſtrives to paſs the Moat. 

Defile, is a ſtreight narrow Paſſage, through 
c which there is no marching but in File. 

Debors, are all Sorts of ſeparate Out-works, WM 
Ravelins, Half-Moons, Hornworks, Crownworks, Wits 
Counterguards, Tenailles, &c. the better to ſecure Ml 
the main Place. bro 
Demi-diſtance of Polygons, i is th& Diſtance berwees anc 


* pow exterior Polygons and the Flanks, mu 
Demi-Gorge, is a Line drawn from the Flank to V. 
the Angle of the Polygon. 


Deni 


wok I, A Treatiſe of Fortification. 75 


Demi-lune, is a ſmall flanked Baſtion, placed be- 
re the Point of a Baſtion, when it is too weak; 
metimes this Work is placed before the Courtain, 
hen the Moat is a little wider than it ought to be. 
Deſcent into the Moat, is a deep digging into the 
th of the Covert- Way, in Form of a Trench, of 
hich the upper Part is covered againſt artificial 


twolWires, to ſecure the Deſcent into the Moat. 
hey Diſtance of Polygons, is the Line co pore from 
e Flank and its Prolongation, to the exterior 


Polygon. 
Donjon, is a Place of Retreat, to capitulate with 
nore Advantage in caſe of Neceflity. 


E. 
8 the Hole through which * great 


uns are diſcharged. 
Enbuſcade, the Place where the Soldiers hide 
themſelves to ſurprize the Enemy. 

Enceinte, the Circumference of a Place, ſome- 
imes lined, and compoſed of Baſtions and Cour- 
tins, ſometimes not. 

Eſplanade, is the Place void of Houſes, between 
lie Citadel and the Town. 


F. 


Face, is the moſt advanced Part of the Baſtion 
toward the Field, and is the firſt attacked. 
Faſcins, are Bavins of ſmall Wood, two Feet 
broad, and four long, bound about at the Ends. 
and Middle, thrown into Moats where there is 
m1 Water, to facilitate the Paſſage over to the 


Fals 


the Enemy both i in Front and car, and ſo oblige 
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Fals Braye, is a ſmall Rampart four Fathom wide 
bordered with a Parapet, and a Banquet, running 
round about the Body of the Place. It is made uit 
of to fire upon the Enemy, when he is already ſ 
far advanced, that you cannot force him back fro 
off the Parapet of the Body of the Place; or ell 
to receive the Ruins which the Cannon make i In the 
Body of the Place. 

Flank, is the Part which . joins the Courtain tt 
the Face of the Baſtion, Ron which the Face of 
the next Baſtion requires its Defence. 

Flank Covert, is that, the exterior Part of whic 
advances to ſecure the innermoſt z Which adyanced 
Part, if it be rounded, is called an Orillon. 

Flank Fichant, is that which plays, and fixes ii" 
Bullets in a direct Line in the Face of the adjoiningꝗ 

Baſtion. 
Hlant Razant, is that, from the Conjunction of 
which with the Courtain, the Shot razes the Face 
of the next Baſtion ; which happens when the 
Face. cannot be Gikcovered but 1 84 the Flanl 
alone. 

To Flank a Place, i is to play upon a Place in ſuc 
'A Manner, that there ſhall be no Part of it but what 
is defended ; and from which you may play upon 


him to retire. 

Forts of the Field, or Fortins, are all Fortreſſes, 
whoſe flanked Angles are diſtant one from another 
120 Fathom. They are only for a Time to guard 
ſome Paſſage, or dangerous Place; or elſe they arc 
- uſed in Circumvallation. 

Foudage, is a ſmall Mine made under the Ground, 
which the Enemy would blow up. It is furniſhed 
with ſome Sacks of Powder, to which the * 

cedge 


7 
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edge is fixed, which anſwers to another Poſt, to 
e end it may be fired without Danger. x 
Fraiſes, are Pieces of Wood from ſeven to eight 
Feet long, driven in almoſt half Way into the 
Firth of the Rampart without Side, and a little 
low the Parapet, they preſent their Points ſome- 
zhat ſloping toward the Field; and are made uſe 
f to prevent Deſerters and Surprizes. 


£7 


Gabions, are Baſkets equally wide at Top and 
Bottom, about four Feet in Diameter; they are 
lled with Earth, and uſually placed upon Bat- 
ies and Parapets that have ſuffered very much, 
before other Places, to ſecure them from the 
Enemy's Shot, Roy == 
Gallery, is a covered Walk, either of Earth or 
Turf, The Sides of 1t are made with Planks and 
Pillars ; and they are made uſe of in the Moat al- 
ady filled with Faggots and Bavins, to the end 
the Miner may approach ſafe to the Baſtion. 
Glacis, is the Parapet of the Covert-way which 
*—o" inſenſibly in the Field. The largeſt are 
Gorge, is the Entrance of the Platform of the 
(les, I battions and other Works: It never ought to have 
ther Parapet, for fear the Enemy being Maſter of it, 
rd de ſhould ſecure himſelf thereby from the Shot of 
are Mie Garriſon. r $633 
Granado, a little hollow Globe filled with Pow- 
nd, er, to which there anſwers a little Fuſee of Pow- 


hed Mr, to ſet them on Fire; they are uſed to fire cloſe 
au- 41d narrow Places; or elſe to diſorder the Ranks of 


Grand 


dee be Soldiers. | 
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.- Grand Demi-Diameter, is the Line compoſed MM ! 
the Capital, and the ſmall Demi-Diameter of d 

_ Polygon. | | 
Grazons, are Pieces of freſh Earth, covered vit 
Graſs, about a Foot long, and halt a Foot thi 


01 


cut in the Form of a Wedge to line the Parapel 
and the Traverſes of the Galleries. 

] 

H. 1 


Heriſſon, a Beam, with a great Quafitity of Na 
having their Points outward; it is ſupported by 
Pivot upon which it turns, to ſtop up any Pallag 
inſtead of a Barrier. 

Herſe, is a Lattice, or Portcullis, of great Piece 
of ſharp-pointed Wood at the lower End, ſultaine 

by a Cord faſtened to a Moulinet, which is cuti 
caſe of Surprize, to the End the Herſe may | 
and ſtop up the Paſſage of a Gate, or other Entrance 
of a Fortreſs. 

Horſe-Shoe, is a Work ſomewhat round, ſome 
what oval, bordered with a Parapet : It is made 
to ſecure a Gate, or to relieve an over-tedious 
Defence. | 


L. 


Line Capital, is a Line drawn from the Angle o 
the Gorge, to the Angle of the Baſtion. 

Line Cugrital, is the Line drawn from the Angk 
of the Center to the Angle of the Baſtion. 
Line of Defence, is that which. is repreſented b) 
the Diſcharge of the ſmall Shot, which uncovers thx 
Face of one Baſtion by razing it. 
10 Line of Defence Fichant, is the Line drawn from 
the common Point to the Courtain, and from the 
Flank to the flanked Angle of the Baſtion, 


Lin 
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Lie of Defence Razant, is the Line drawn from 

fe capital Line of a Baſtion, to that Part of the 

ourtain Where the Defence begins, to diſcover the 

ce of the ſame Baſtion. 

Line of Communication, are the Lines that run 

om one Work to another, to ſtop the Fury of the 
my. „ 

Lines within-/ide, are the Moats toward the Place 

> hinder Sallies. | , a 

Lines without-fide, are the Moats toward the 

eld to hinder Relief. | 

Lodgment of an Attack; is a Work caſt up in a 

angerous Poſt, to ſecure themſelves againſt the 

nemy's Fire : This Lodgment is made of all the 

aterials that are capable to make Reſiſtance. ' 

To line, is nothing elſe but to environ a Ram- 


. * or Moat, with a good Wall or good 
Urt. 5 
M. 


Madrier, is a thick Plank, ſufficient to cover the 
outh of a Petard, and which is applied with the 
etard againſt the Places they would break: This 
erm is alſo applied to ſeveral flat Beams which are 
ut at the Bottom of a Moat to ſupport the Wall. 
Mantellet, is one or ſeveral Planks joined toge- 
er, and covered with Tin, carried upon two 
heels, which the Pioneers in a Siege drive before 
to ſecure themſelves againſt the-ſmall Shot. 
Merlon, is that Part of the Parapet which 1s be- 
deen the two Embraſures. 


the Mortier, is a Piece of great Cannon very ſhort, 
hich is charged with Bombs, Carcaſſes, or Stones; 
ond is mounted upon a Carriage, the Wheels of 
the Which are very lo. | 


Moulinet 4 
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Maulinet, is a Croſs of Wood, which turns ho. 
rizontally upon a wooden Stake, whithsſtands a 
the Side of the Barrier, between the Bars of which 
the Footmen pals. 
 Moyenau, a Sort of ſmall flat Baſtions, place 
in the Middle of an over long Courtain, of which 
the Baſtions that are at the Extremities, are ng 
well defended from the ſmall Shot by reaſon of thei 
Diſtance. This Work is proper for the placing in 
it a Body of Muſketteers, to fire from all Sides, 


N. 


Nailing of Cannon, the driving of a Nail by Force 
into the Touch-hole of a great Gun. 


0. 


Orgues, are thick and long Pieces of Wood, hun 
up over a Gate, every one by a Cord, which anſue 
to the Moulinet, that is to be cut in cafe of a Sur 
prize; and they are to be preferred before Herſes, 

Orillon, is a ſmall Rounding, which joining vi 
the hollow Tower, at the End of the Face of the 
| Baſtion, covers one Part of the Flank. 


| . 
Paliſadees, are wooden Stakes from five to ſeve 


Feet high, armed with two or three Iron Points 


which are fixed before Fortreſſes, Courtains, Ram 5 
parts, and Glaces : Some there are which are noi. 
armed with Iron. | | P 

Parapet, is an Elevation of Earth upon the Ram. 


part, behind which the Soldiers ſtand, and where 


the Canon is planted for the Defence of the 5 
ar 
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Part, is a certain Place made choice of in the 
mp, out of Cannon-ſhot of the Place beſieged, 

o plant the Artillery, and to keep the artificial 


Fires, Powder, and warlike Ammunition : wich 
only guarded by Pike-men. 


Prtard, is a hollow Engine made of Metal, al- 


oſt in the Shape of a Cap, from ſeven to eight 
nches deep, and five Diameter in the Muzzle. It 
charged with Powder beaten as ſmall as may be, 
nd then fixed to the Madrier. 
| Petty Demi Diameter, is the Circumference San 8 
om the Center through the Gorges. 

Place of Arms, is a Piece of Ground ſufficient to 
Ira up the Men to be ſent from thence as Occa- 
on requires. 

Place of Arms üben is a Place allowed to the 
overt-ways where they make obtuſe Angles, 
ſhereon to plant ſome Pieces of Cannon, or Fal- 
ons, to force thoſe that advange in their Ap- 
froaches to retire. 

Place of Arms particular, 1s a Place near every 
ation, whence the Soldiers ſent from the grand 
Place to the Quarters aſſigned them, relieve thoſe 
a are either upon the Guard, or in Fight, 

Place irregular, is a Place whoſe Angles and 
des are unequal. 


* regular, whoſe Angles and Sides are every 
ere equal. 

Plane, the Repreſentation of a Work in its 
leight and Breadth. 

Platform, is the whole Piece of F ortification 
uſed in a re- entering Angle. 

Polygon exterior, is "the Diſtance of one Point of 
baſtion from the Point of the other, 


G Pont 


{ 
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Pont de Fonc, is a Bridge made of great Bundle 
of Bullruſhes, that grow in the Marſhes, which ar: 
afterwards bound together, upon which they 1 
Planks, and then lay them in muddy and marſyy 
Places to ſecure their footing. x 
Pont Flottant, or Floating Bridge, is a Bridge 
made in Form of a Redoubt compoſed of tuo 
Boats covered with Planks : They ought to be þ 
folidly framed, as to bear Horſe and Cannon, 
 Poſtern, is a falſe Door, often made at the Bo. 
tom of the Curtain, or near the Orillon, for pri 
vate Sallies. | 1 
Profil, the Draught of a Work, with all it 
Lengths, Breadths and Heights. | | 


„„ 
Auarter of @ Siege, is the Incampment upon one 
of the moſt principal and important Paſſages round 
about the Place beſieged, to prevent Relief, and 
Convoys. 5 + | 
* 1 


 Ravelin, is a ſmall triangular Work withou 
Flanks, and having no more than its two Faces 
It is generally raiſed before the Curtains, where tie 
Moat makes a faliant Angle. 

Redans, Works made in Form of the Teeth d 
a Saw in re-entring and ſaliant Angles, to the En 
that one Part may defend another: They are uſual) 
placed upon the Fntrances into Rivers. 

Redoubt, is a ſmall ſquare Foot, having no Dt 
fence but in Front. It is uſually deſigned to man 
tain the Trench, for Circumvallations and Coun 
tervallations; and in watry Places they are ot! 
made of Maſons. Work for the Security of ti 


Nei hood. | 
eighbo ur * 
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Reduit, an advantageous Piece of Ground en- I 
trenched from the reft of the Place, to retire to in 1 
caſe of Surprize. Vi 
, is the raifing of the Earth which runs ji 
about a Place, compoſed of Baſtions and Cour- q 
tains, wherein to 8 the Soldiers, and plant che i 
Cannon for the of the Place. | 
Retirade, an Intrenchment formed by two Para 
pets making a re- entering Angle, which is made 
in a Work reſolved to be diſputed Inch by Inch. 
Sometimes it has a Moat. 
Retrenchment, is a Work made of Part of a Ram- 
part, when the Enemy is ſo far advanced, that he 
no longer to be reſiſted or beaten from the old 
Rampart; and to the End that he may not make 
any new oppoſition; it is bordered. with a good | 
hawk and ſometimes with Gabions and Baving . © 
laden with Earth. | 
Rideau, is a ſmall Elevation of Earth in the plain 
Field, which extends itſelf in Length ; very proper 
for thoſe that would beſiege a Place at a near Di- 
ſtance, and to ſecure thoſe that would approach to 
the Foot of the Place. 
Rondel, is a round Tower ſometimes raiſed at the» 
Foot of the Baſtions. 


S. 
Sack of Earth, a Sack of coarſe Cloth to contain b 
a Foot, or a Foot and a half; ſerviceable upon ſe- 1 
eral Occaſions, but eſpecially for the making Re- | | 
renchments in haſte. | 
The Saignor, a, Moat, to empty the Water by 
ubterraneal Conveyances, to paſs it the more eaſily, 
ter you have Hurdles upon the Mud that 


emains. | 
G 2 Sappe, 
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Covert-way and Glacis in the Form of a Trench, 
Hurdles laden with Earth. 


they dip in Pitch, and fill with Powder: The Large. 


| bound in the Middle and both Ends; whoſe ule is 


' .* Sillonor Envelop, a little Rampart covered with it 


Sappe, is the deep digging into the Earth of the 


The Earth which is thence digged out, ſerves for 
Security on the Right and Left, and covers you 
above againſt the Fire-works by the Help of the 


A Sarraſin, is no more than a Herſe. 
Saucidge, is a Piece of long Cloth, of which they 
ſow the Sides all along in Form of a Gut, which 


neſs of it ought to be ſo much as to contain a Ten- 
nis Ball; and then they put one End of it to the 
Place where the Mine is, or a Foudage, or Cheſt of 
Bombs, and the other End anſwers) to the Place 
where the Engineer ſtands that ſets it on fire. 
Saucidges, are Faggots made of great Boughs, 


the ſame with that of Bavins. 

Shouldring, is nothing but Orillon. 

Scalade, the mounting of the Wall with Ladders, 
Scarp, the Talas. | 8 
Star, a Work with ſeveral Faces, compoſed of 
Parts, of which the one flanks the other. 


Parapet, raiſed in a very large Moat, the Draught df 
which forms re- entering and faliant Angles, to the 
end that the Parts may zeciprocally flank each 


x other. 


＋. 


Talut, is that Declivity or Inclination which i 
allowed to Works whether of Earth or Maſonry, 


the better. to ſupport them; and the wore the 
Earth is, the more ſloping they ought to be. 


Tenaill, 
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Tenaille, is a Fortification that has in Front a re- 
entring Angle, when it has no Flanks; and this is 
called a ſimple Tenaille : But if it have Flanks, 
then it is called a flanked Tenaille. Pa 


Terre-plain, is that Part of the Rampart which is 


equally level for the Recoil of the Cannon. 

Towre Hollow, is a Rounding made of the Re- 
mainder of the two Briſures to join the Courtain 
to the Orillon; where the ſmall Shot are placed, that 
they may not be ſo much expoſed to the View of 
the Enemy. | 


Trenches, are Moats which the Beſiegers make to 


approach the more ſecurely to the Place attacked. 
The Depth of it ought to be from fix to ſeven 
Feet; the Breadth from eight to ten. They are 
ſo to be carried on, as not to be in View of the 
Enemy. 

Traverſe, is alittle Moat bordered with a Parapet 
to the Right and Left, which the Beſieger makes 
quite a-thwart the Moat of the Place, to pals ſecure 
from Flank Shot, and bring his Miners to the 
Baſtion, This Traverſe is covered with Hurdles 
loaden with Earth, for Security from the Fire-works. 


The only Difference between this Work and the 


Coffer, is this, that the one is made by the Beſieger, 
and the other by the Beſieged. 


V. 


Vedette, a Centinel on Horſeback. 


\ 
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CHAP, 1. 
- Of the Maxims of Fortification. 


INCE it is impoſlible to build a Fortrek, 
vithout having conſidered before-hand what 
Reaſons there are to induce an Engineer to 

do it after ſuch a Manner, that there is no 

great Matter to be objected againſt it; there are 
ſome certain Maxims eſtabliſhed, according to 
which, when a Fortification is raiſed, there can be 
bur little ſaid againſt its Advantages to thoſe that 
are within; as you may eaſily examine it yourſelf 


by the following Obſervations, 


I. All the Parts which are to encloſe a Space of 

» Ground, ought to be flanked; that is to fay, viewed 

on every Side, that ſo there may be no Shelter about 

the Place where the Enemy may lodge himſelf, but 

what may be diſcovered by thoſe within, not only 

From the Front, but from the Sides, and even from 
behind, if it be poſſible. 


II. Whatſoever encloſes a durable Fortification, 
muſt be either Flank, Face, or Courtain, and built 
after ſuch a Manner, that the firſt Diſcharges of the 
Cannon may not be able to pierce its Thickneſs 


III. Regular 
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III. Regular Fortification is much to be prefer- 
red before that which is irregula. ' 

IV. It is impoſſible to fortify a Triangle after the 
regular Way, becauſe the Angle of the Gorge is 
dways leſs than ninety Degrees. 


V. The acuter the Angle of the Center is, the 
Place is by ſo much the ſtronger, and-conſeqyently 
ſs, deter, becauſe it will have more Sides. 


to 8 VI. The Angle of the Baſtion muſt never be 
no greater than 100 Degrees, nor leſs than ſixty ; for 
are ¶ being bigger, the Face cannot be defended as it 
to Wought to be; and being leſs, it is not able to reſiſt 
be the Injury of the Weather, or the Efforts of the 
hat Wines and Cannon. See Chap. 1. Sect. 4. of 
lelt Book IV. | | | 


VII. The greateſt Angles are beſt to fortify. 


ved VIII. The Angle of the Courtain ought never 
out e be leſs than ninety Degrees, nor greater than 1105 
but Wbecauſe, if it be larger, it is too much ſubject to the 
ny View of the Enemy. See Chap. 1. Sect. 5. of 
rom book IV. | 


IX. The great Demi-Gorges are to be preferred 
101, before the ſmall ones, as well becauſe there is more 
Pace to retrench in, as becauſe one may make re- 
ring Flanks, which adds very much to the Strength 
if the Place. it | 


X. Great Flanks are beſt. 
= 8 4 XI. The 


|  » 
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XI. The Face ought to be never leſs than the 
half of the Courtain, if it be not in an irregular 
Fortification. 


XII. The Faces of the Baſtion ought to be de. 
fended by the ſmall Shot of the oppoſite Flanks. 


XIII. The ſhorteſt Faces are beſt, becauſe they 
are not ſo ſubject to be attacked, as when they come 
out à great Way in the Country. See Chap. 3. af 


Book IV. 


XIV. The Courtain ought never to be ſhorte; 
than ſixty Fathoms, which is 360 Feet Engl; 
nor longer than 100; if it be not in an irregular 
Fortification. 


XV. The Line of Defence muſt not be of greater 
Length than 120 or 125 Fathoms, becauſe a Mul- 
quet can carry no farther to do Execution. Hall. 


man contradicts this Axiom, when he ſays, that 


it may be 150 Fathoms; and likewiſe George Paſcha, 


who believes it may be 136 Fathoms long. 


XVI. The Talut or Level ought by no means 
to be forced or ſtreightened, but ought to have 


ſloap enough, that the Ground or Earth may ſettle 
of itſelf. / 


XVII. Large and deep Trenches are to be pte. 
ferred before thoſe that are narrow and hollow, 
or large and leſs deep, becauſe the Enemy will find 
more Difficulty to get over the firſt Sort. See 


Chap. 10. of Book IJ. 
| XVIII. Dry 
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XVIII. Dry Trenches are to be eſteemed before 
thoſe that are full of Water, eſpecially in great 
Places, where Sallies, Retreats, and Succours, are 
neceſſary. . 


XIX. Trenches full of Water that cannot eaſily 
be drained, ought to be preferred before thoſe that 
ze dry in ſmall Fortreſſes, where Sallies, Retreats, 
and Succours, are not ſo neceſſary. 


XX. The Out-works ought always to be lower 
than the Body of the Place; and thoſe that are at 
ner the greateſt Diſtance ought to be the loweſt. 


1lar nn u | — 
e 
Of the Situation of Places. 


S it is very rarely permitted to make choice 
A of that Space of Ground which is to be for- 
ted; but on the contrary, the Place is almoſt 
aways determined, whether we deſign to repair 
an old Fortification, or ſurround any Town with 
cane Baſtions, and other kind of Works; or whether 
meg ve are to make ourſelves Maſters of the Paſſage 
tue of a River, or any ſtrait Place, or an Eminence, 
that is of Advantage to command the flat Coun- 
ity, or an Iſland in a River, or of one or more 
jettings out of Land into the Sea for the making 
Port; and laſtly, for ſeveral other Uſes, the 
Recital whereof would be too tedious : It is ne- 
eſſary upon theſe Accounts to underſtand, what 
Kind of Situations are beſt for the erecting a 


ſtrong 


| \ \ N 
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ſtrong Hold, and to know the Opinions of oth 
concerning this Matter. 


I. bat are the 8 of a Fortreſs fitua 
upon a Mountain. | 


1. This Fortification is not eaſily ruined by 
Mines. 

2. The Enemy will be at a great deal of Diff 
culty to bring. their Machines to batter doy 
this Fortification. 

3. Thoſe of the Place may diſcover the Enem 
at a great Diſtance, and ſo hinder them from mak 
ing their Approaches nearer. 

4. The Horſe or Batteries of the Enemy, whic 
are planted either on plain or riſing Ground, c. 
no Ways do any Damage to this Fortification, i 
being always lower. 

5. Upon an Eminence, the Air is always more 
healthy than in Vallies or lower Places. 

6. The Enemy will but very rarely be able tc 
take * a Place by Aſſault. 


What are ie the Diſadvantages of 6 Form built up 
| a Rock 


8. They commonly want Water in ſuch a Place 
2, It is difficult to bring thither Materials 
Proviſions, and other Ammunition. 
3. Theſe Fortifications are, for the moſt part 
not very durable, having only a ſandy or gravel 
Earth for Foundation. 
4. Places ſo ſituated, are not to be ſu ; 
but with great Difficulty. 


5. Suc 
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;. Such a Place cannot be well defended, be- 


wſe what is done by the Cannon from Top to 
tom, is but of little Conſequence. 


b. Sallies are there very dangerous, eſpecially if 
ey be at any Diſtance from — Counterſcarps. 


7. Theſe Fortifications are almoſt always irre- 


ADVERTISEMENT. 
deb obfered, That thats. int of ths: 


"Eos are good for Citadels, Caſtles, and other ſmall - 


orts, in occur to command the Country there- 
nak bouts. | 
Il, The Advantages of a marſty or fenny Situation. 


1. The Enemy cannot come near it without 
anger of being loſt. 

2, This Fortification is not eaſily blown up. 

3. Theſe Places may be fortified for little Charge. 
H + They have there no need of a great Garriſon, 


The Diſadvantages of a marſhy Situation. 


150. It is almoſt impoſſible to reheve it. 

2, It muſt be ſtrengthened with Piles driven in. 
3. Sallies thence are commonly unſucceſsful. 

lace 4. The Air is there always unhealthy, which is 
abe Occaſion of frequent Diſtempers, becauſe the 
Vater there is always corrupted. . 

parti 5. Theſe Places may be attacked without any great 
ele of Men, provided they ſtay! till the Froſts. 


- The Advantages of a Place encompoſſed round 
with Water. 


J. Ir cannot be undermined. : 
2. There 
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2. There is no Occaſion for any great Works, . 
3. The Enemy cannot always diſcharge thei 
Cannon with any Certainty, becauſe the Wat 
abates much of their Force. 
4. The Beſieged may very eaſily ſet. Fire to th 

Soy" s Shipping. 

5. The Naval Army is too much expoſed tot 
View of the Artillery of the Place. 


The * of a Place ſurrounded with Wat 


1. The Enemy may eaſily ſtop their Proviſio 
and hinder their Succours. hag 
2. Boats alone are ſufficient to attack ſuch 
Place, and fo there is no Occaſion for Horſe. 
3. Theſe Places are more ſubject to Diſeaſes th: 
others. \ Wi 


ADVERTISEMENT. nk 


Me may affirm, that theſe Places that are ei o 
compaſſed all around with Water, which cannott 
quite drained, or at leaſt with great e hh | 
the beſt notwithſtanding, becauſe they are, as 
were, fortified by Nature. 


* 7 be Advantages of Places —— upon an one 
plain Ground 


1. There is great Plenty of good Earth. df 
2. They are never there in want of Water. be 
3. Almoſt all theſe Places are commonly regu: 

4. They have there Earth enough to make Re 

trenchments, in caſe the Enemy n e their Attack 

with great F ury. auſ 


5. Thi 
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. WM; The Enemy had need to have two or three 
mies, if they would intercept the Proviſion and 
mmunition coming to thoſe of the Place from all 
arts. | 


plain 


i: Diſadvantages of Places erected upon 4 
Ground 


1. The good Soil that there is about ſuch a 
Jace, ſerves only for the Enemy to make Re- 
enchments, Batteries, Approaches, Redoubts, and 
ther Works, from thence they may do great Da- 
tage to the Beſieged. | 8 
2. The Enemy may form their Camp, as thoſe 
the Place did their Fortification; that 1s to ſay, 
ey may give it a regular Figure, and encompaſs 
twith a good Trench, and a good Rampart. 

z. The Ground is very good to make Mines 
nder ſuch a Place. 

4+ The Enemy may ſeize all the Fruits growing 
bout theſe Places, 


ADVERTISEMENT. 


Theſe Places however are beſt, becauſe thoſe of 
Place will take double the Advantage that the 
enemy can have. 


V. The Side of a Mountain is a very ill Place 
p fortify, and it muſt be avoided as much as may 
de, becauſe the Top of the Mountain almoſt always 
mmands the Place within. 


VI. The Valley is no good Place to fortify, be- 
aſe the Enemy may diſcover them from the Top 
18 the Mountain. 

. VII. The 


la 


ck 


* 


* 
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Works, and for making Retrenchments. 


ders but that the Beſieged may ' paſs the River 
Pleaſure, and receive Succours by Boats. 


there muſt be two _ Armies, which will be ve 
chargeable. 


The Diſadvantages of Places fituated on the Sides“ 


| 
| 
| 
| 
| 


whatſoever is neceſſary for a Siege. 


from the Firing of che Beſieged, having gef k 
80 * — 


VII. The aue. of Places fituated on the $; 

of any great Kyver. 
t 
be 
OW 
ls 
CO 


4. You may bring thither by Water, whatſoe 
is neceflary for Building, and for the Soldiers. 
2. You may fortify Circumference aftert 
regular Manner, or at eaſt very near it: The$ 
towards the Water is fortified with ſmall Chae 

3. It may be eaſily relieved. 
4- Earth is there very plentiful for repairing t 


5. You. may there make Sluices to put allt 
1 thereabouts under Water. 

6. They never want there any 3 

+. The Enemy muſt have a great Troc 
to lay fs 4 On Sache Pac, by reaſon 0 the [ 


8. n it be 7 only by Land, nothing hi 


9. If it be attacked beth by Land and by Wat 


great River. 
1. The River ſerves the Tocmy for tranſporiſ d 


2. The Enemy may caſt up great Heaps 
Earth to command the Place. As 

3. The Enemy may eaſily ſhelter themſel 
ber 
ADVE) 


J 
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ol ADVERTISEMENT. 


It is not to be denied, but that theſe Places are 


del be preferred before any of thoſe that we have 

mentioned, in caſe they are Maſters of the 
«ris, by which the Proviſion and Ammunition is 
come in. | 


* — nth... at. 1 lt. At. At. Ab. oo... AMOS. re I 


CHAP. m 
Of the Quality of the Earth. 


uv engage yourſelf in ſo expenſive an Undertak- 


vou muſt examine the Quality of the Earth, 


er N conſider whether it be good or bad: For there 

very advantageous Situations, the Earth whereof 
ate good for nothing 5 and on the contrary, there are 
e Situations that have a very good Soil, but they 


ſubject to be commanded after ſuch a Rate, that 


would be great Folly to ſettle there: As may be 
ent by the following Obſervations. 


den. 1. Mountains commonly have a ſtony | 


nil und, which is the worft of all, as well becauſe 
will not ſtick together, as becauſe the Parapets 
ae thereof are good for nothing: But if you 
compelled to fortify in ſuch a Place, you muſt 
ſeln ke choice of the beſt Veins of Earth to make 
ge Parapet, and cauſe it to be brought from elſe- 


ſa 1 


HE N you have once made choice of 2 . 
«| Place for the erefting a Fortreſs, before 


ere. It is true, this Sort of Earth is of ſome 
| Advantage, 


* 
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Advantage; in that the Beſiegers will find it dig 


cult to cover themſelves in their Approaches fe 


Sec. 2. Gravelly or ſandy Earth is likewiſe ven 
bad, by reaſon that it wants a binding Quality, be 
ing always apt to tumble down; when you ax 
forced to make uſe of this, you muſt mix ſome 
good Earth therewith, or ſome old Dung, and the 
Ramparts muſt be well lined with Stones or Bricl 
and the Parapets with Turfs. 


Sec. 3. Marſhy Ground is better than the ty 
former Sorts, although generally it is not ver 
good, becauſe when it comes to dry, being raiſe 
into Ramparts and Parapets, it is ſubject to fall t 
Pieces; beſides, it is difficult to find Earth enough 
about a marſhy Place for raiſing of Ramparts, Pa- 
rapets, and Glacis's, of a reaſonable Height ; and 
moreover, the Foundation of theſe Works muſt be 
always ſtrengthened with Piles. But if there be a 
Neceſſity of raiſing Fortifications in theſe Places, 
it muſt, be during the Heats, that ſo the Earth may 
have the greater Conſiſtence. 


Sect. 4. The beſt kind of Earth for fortifying, l 
that which they call fat or fertile Ground, becauſe 
it is pliable; and you are not obliged to ſtrengthen 
the Foundation with Piles, nor, to line the Ram: 
parts, unleſs you will 


[1 


CHAP. 


wok II. 4 T 1 of Fortification. 97 


CH A EL -<-- 8 1 
Of Provifion; and other Neceſſries. IS | 


EEING a Place cannot be able to due . 
) long Siege, if it has not wherewithal to make 1 
leliſtance, therefore there muſt be Proviſion made 1 
f whatſoever is neceſſary for a Soldier; under $ 
hich Head is to be underſtood, Money to pay the 
Tops, Meal, Corn, Hay, Wine, Beer, Brandy, | 
utter, Salt, Wood, Powder, Lead, Match, Bul. | 

Cannon or great Guns, Muſquets, Pikes, Sul. n | 

bur, Pitch, Brimſtone, Paliſadoes, Chevaux de Friſe, I 


in I-Mills, Horſe-Mills, and Wind-Mills, that fo, 
che Enemy ſhould cut off the Water, they might 
t be without ſomething to grind their Corn. x 
pe 122 7 take _ of all this. An 
de Phyſician, C n, Apoth are 
likewiſe very nece —— To cheſe there might | 
Raced, ſome other Things requiſite, in ent 00 

the Soldiers in 3 N 


540. I. How to ee any 605 Within 
+ . Grcle given. ; 


Hs Problem is commonly treated 
in Geometry; nevertheleſs, becauſe it; 
.., impoſſible to work on a regular Fon 
* fication on Paper, without knowing be 
Fs. how, to inſcribe regular Figures in 
Circle 2 or taken at Pleaſure, we fall at pre 
' ſent diſcourſe ſomething thereof. 
1. Divide the Diameter of your Cirele gire 

B, into as many equal Parts as you would gi 

ides to your F. igure: For Example, into five. 

2. Draw the Diameter A B, and . make wit 
this Diſtance of Points A B, two Arches to inter 
ſect in C. 

3. Draw from the Point C, through the ſecond 
Part which is marked by, the Point E, of the fad 
Diameter, a right Line, till it touch the Circun 
3 alſo below the Diameter in H. 

This Diſtance from the Interſection to the fir 
point A, of the Diameter, will be always on 
Side of the Polygon demanded. 

See the Plate B, Fi 'S 25 


2 


Sect, ! 
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Seck. 2. How to mithe 4 Scale. 


As ws This is to be done b a Scale, you 
nuſt know likewie the Manner ak it is made; 
phich is as follows: 

1. Divide a Line into ten equal Parts, and one 
o theſe, to ſhew the Feet, into ten others; fo 
one of theſe laſt ten will make the hundredth. Part 
of your Line; that is to ſay, one Fathom of your 
Scale. 

2. To make the Scale well, you muſt divide al- 
bone Fathom into ſix other equal Parts, to ſhew 
the Feet; for a Fathom is ſix geometrical Feet, as 
re been already ſaid. And by this Manner you 
ill have a perfect Scale, for to know all the 
breadths, Lengths and Heights, | 

3. When you would make any Thing that ſhould 
be very exact, you muſt likewiſe-take a Foot, and 


vil have the Tn 4 ; for a Foot contains twelve 
laches. | | 


— — 1 


"_ 


CHAP. II, 


How to de fign 4 Square. 
the large, the middle- ſized, and the ſmall ; but 
Wage they never make uſe but of the middley 


ned: Nevertheleſs we will firſt ſhewthe K rr hy 
dare we ſpeak of che middle; ſized. 


A 


vide it into twelve other equal Parts, and ſo you | 


N Ke there are. three Sorts of Fortifications, 7 


Hz : The © 
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Tbe Square 
The large Manner. Fathoms Fit 
1. The Semi-Diameter 141 
2. The Side or exterior Polygon 200 
3. The Perpendicular 27 
4. The Face 
3. For the Complement of the Line 38 
of Defence take Fo 
6. The Flank | 
| 7: The Courtain — 3 
The Line of Defence 2 
The middle Grad | 
1. The Semi- Diameter . 127 
2. The exterior Side | 180 
3. The Perpendicular 22 
4. The Face | v9 
5. For the Complement of the Line 2 „ 
of Defence take 947% vi $ 33 
6. The Flank CE ALA 18 
7. The Courtain 64 
8. The Line of Defence | 126 
The ſmall. 
1. The Semi-Diameter / 113 
2. The exterior Side 160 
3. The Perpendicular e rc + hy 
4. The Face | 45 
5- For the Complement of the Line 2 | 
of Defence take IS 33 
6. The Flank ; 18 
7. The Courtain 0 $ 64 


. The Line of Defence f 115 
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The Explanation of the middle-/ized Table. 


Having ſeen the Difference between theſe three 
00 Manners, we ſhall only ſpeak of the middle-ſized, 
os being the moſt in uſe at this Day; and to begin, 
00 ve will examine the ſaid middle- ſized Table. 
oo WM 1. Take 127 Fathoms, and two Feet between 
the Points of the Compaſs, and make a Circle. 

%% 2. Take 180 Fathoms, and divide them with 
the Circle into four equal Parts: When they are 
vined the one to the other, they are called exterior 
vides or Polygons, as A, B, C, D. a 

3. Divide one of theſe four Sides into two equal 
Pats with ninety Fathoms, as E, F, G, H. 

4. Draw from the Points, E, F, G, H, ſtreight 


iculars ; to which muſt be allowed twenty-two Fa- 
thoms in Length, as I, L, M, N. 
5. Set the Rule to the capital Points, A, B, C, 


erpendiculars, I, L, M, N, at Pleaſure. 
b. Take fifty- five Fathoms, and place them upon 
de Lines drawn from the capital Points, to mark 
ut the Length of the Faces, as a, b, c, d, e, f, g. 


be Point where the Perpendicular ends, vjz. from 
Point I, L, M, N; upon the Lines that have 
one beyond the ſaid Points, to mark out the 
Length that is to be taken for the Complement of 
ie Line of Defence, as J O, JP, LQ, LR, 
S, MT, NV, NX. 
d. Draw the End of the Faces and theſe Points 
VPQRSTY X, which terminate the Comple-' 
ent of the Defence, and you will have the Flanks. 
H 3 9. Thea 


Lines toward the Center, which are called Perpen- 


O, and draw ſtreight Lines through the End of the 


7. Take thirty-five Fathoms, and put them from 
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d. Then join together the Feet of the Flank 
| * you. wil ave the Courtains. N 


To make the Cris. 


. - Monſieur de Vauban does not leave his Flanks, 
Monſieur Pagan has done, or as the Dutch u 
Germans do at this Day; but he conceals one u 
the better to cover the Cannon by means of the ( 
rillon: And for that Reaſon we will ſhew you 
Manner of raiſing it, which is not very difficult. 
1. Divide the Flank into three equal Parts. 
2. Divide the firſt. of the three into two oth 
equal Parts, to join from this Middle, the two E 
tremities of the firſt Part, on the Side of the Moat 
-and this little Rounding makes the Orillon. 


To make the bollow Tower or Plank retired 


As you have ſeen the reforming of the firſt of | 
three Parts, placed upon the Flank, now you ſi | 
ſee another of the two remaining Parts, the Fol * 
of which you muſt henceforward call the Halt 
Tower, the Conſtruction of which is thus: | 

1. Draw from the capital Points of the Bata 
a ſmall ſtreight Line withinſide of the Baſt | 
through the End of the Orillon. 

2, Put five. Fathoms upon this Line which ng 
have drawn, as alſo upon that which is almoſt p 

rallel to the lower Part of the Courtain. Thi 
called the Briſure. | 
3. Take the Extremities of the Briſure with . 
Compals, and with that Diſtance draw two Arc 5% 
which interſe& one another toward the Moat, Wi 


- 


Figure 8. 


4 j 
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. Put che Compas u n 2 
vin the aid Extremities of the Briſure „ „ 
;crooked Line; and thus you will have the Fi 
which is made at this Day in France inſtead o C 
Flanks, r 
A bee 


, 1 ILSS 
— — — — A ——— ö 
# 99 
N : ' 
” » 


| C 1 A P. III. | 
of the Errutfure of the Body of the Place 7 
tbe Square. 


Ee now with what Lone or Breadth 
is to be allowed to the Ramparts, Parapets, 
Moats, Covert-Ways, and Glacis's of Squares, and 
iter what Manner they are to be drawn: Obſerve 
then what follows. 


| | Fathoms Feet 

1. The Baſe of the Rampart 11 o©0 
2. The Baſe of the Parapet 3 oo 
3. The firſt Banquet oo 014 
4. The ſecond Banquet oo 02 
5. The Moat from 16 to 20 00 
6. The Covert-Wyx 04 o 
7. The Place of Arms 13 2 | 
8. The Glacis 36 


In caſe the Ground will give you leave to cake 
nore, you may do it. 


The Explanation of this Table, | 
1, Take eleven Fathoms, and carry them parallel 
{0 the Courtains, Flanks, Faces, Briſures, and 
hollow Towers, on that Side toward the Inſide 
« the Place, to know after what Manner you 
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ate to draw the Parallel to the hollow Tower 

Put theſe eleven Fathoms before; then open your 
Compaſſes to the Point from whence you dre 
your hollow Tower, and draw from the fame 
Point through the ſaid eleven Fathoms a crooked 
Line, till it joins the Baſis of the Briſure and the 
Face. 

2. Take three Fathoms, and carry them in 
the ſame Manner parallel to the Deſign, to the end 
the Baſis of the Rampart may be oppoſite to it, and 
parallel. But you ought to make this Parapet, or 
three Fathoms, parallel alſo to the Orillon, as far as 
the Briſure : For there it is, that the Parapet of the 
Orillon ought to end. As for the hollow Tower, 
put, as already has been ſaid, three Fathoms, for tha 
is the Breadth of the Parapet, before the holloy 
Tower, and open the Compaſs to the Point from 
which you drew the hollow Tower, and the Baſe of 
its Rampart, to draw from the ſame Point through 
the three Fathoms put before the hollow Tower : 
crooked Line joining the Parapet of the lower Bri- 
fure, and the Prolongation of the upper Briſure to- 
gether; and there, where I touch the faid Prolon- 
gation, from thence I draw a fmall Line to the next 

Briſure. 

3. Take a Foot and a half, and draw with that 
Diſtance a Parallel round about the Parapet, towarc 
the Baſe of the Rampart, which will repreſent to 
you the firſt Banquet ; round about which you mu 
draw another Parallel of two Feet to mark out the 
ſecond. | 

4. To draw the Breadth of the Moat, take from 
fixteen to twenty Fathoms, and draw with that 
| Piſtance a Parallel to the Faces, till they interſec 

| ofa: oat 


1 p 
Y. ( 
e fe 
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. another before the Courtain. To draw this 
parallel round about the Point of the Baſtion, you 
nuſt put the Compaſs of the Overture from ſixteen 
twenty Fathoms upon the faid Point of the 
ation, and draw a little Rounding from thence 
othe Parallels of the Faces. a 
To mark out the Covert- way, take from four 
v five Fathoms, and carry a Parallel to the Moat; 
bit ſet it from a Point before the Rounding. 
. Where the Covert- way makes a ſaliant An- 
e, for Example in G, put there ten Fathoms 
peach Side, as G, J, and G, H, and afterwards 
with fifteen Fathoms you ſhall make Points where 
be ten Fathoms terminate, and draw from the 
id Points, in the Point of the Interſection, ſtreight 
nes; and this is that which is called the Place of 


Take thirty-ſix Fathoms, or as much as the 
bound will permit, and bring a Parallel round 
bout the Covert-way, and the Place of Arms to 
wk out the Glacis or Parapet of the Covert-way. 


————. 


CHAP. IV. 


dle Strufure of the Half- Moon before the 
bk Courtain of the Square. © 


ROM the Angle of the Moat, or Counter- 


” 


emi-Courtain, with its Briſure for the capital P, 
L Obſerve that in Polygons the Capital ought to 
| forty-five Fathoms in Length. 

| 2, From 


nd cbus your Square will be perfectly finiſhed. ; | 


ſcarp, raiſe a Perpendicular as long as the 


BH 
3 
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ward the Orillon of the Baſtion, terminating o 


tain of the Body of the Place, and erect from the 


Lines E V, FH, will make you the Flanks of 
 Halt- Moon. 


the Half- 
pet AC, of three Fathoms, the firſt Banquet of one 


Moat, which ought to be drawn. parallel to the 
alſo its Rounding before the capital Point, 


tl 

of 7 the Striiflure of the Rovelin before th 
Curtain. a 

HIS Work is done 4s the Half-Moon, who a 
ph you allow it u X 0 


— 


2. From the Point Q draw a ſtreight Line u 


the Side of the Moat in S and D. 
3. Take five Fathoms, and put them from $a 
D,u n the Counterſcarp, toward the Inſide of the 
Half-Moon, as E F. 

4. Put the Rule perpendicularly upon the Cour 


Points E F, two ſmall ſtreight Lines, till they cu 
the Faces of the Half-Moon, as in VH, and the 


5. Draw the Baſe of the Rampart AB, of eight 
Fathoms, Nag to the Faces, and the Flanks 0 
toward the Inſide, as alſo the Pan 


Foot and a half, the ſecond of two Feet. 
6. Take twelve Fathoms for the Wideneſs of the 


= £2 SS, TT 2 ©. 


Faces, but not to the Flanks: You muſt gizei 


. 
Hh 


mgy £2. 


7. The Covert-way, Place of Arms, and 
are made as „ L. 3. Sect 5, 6, 7. 
the Plate C: 


„ 


Sect.! 
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Se, 2. To make a Ravelin with 1 


Having raiſed the Ravelin as it ought. to be 
done, 

1. Take two Parts of the Flank of the Body of 
the Place, and put them at the Angle of the * 
Moats ; that is, from the Moat of the Body of the 
place and that of the Ravelin, upon the Counter- 
carp, to mark out the Demi · Gorges of the Lu- 
nettes, as A B, and A C. 

2. Take the Flank of the Body of the Place en- 
tire, and draw from the Point BC, two Arches to 
cut one another in D, and then join BD, and CD, 
wgether by a ſtreight Line, to have the F aces of 
the Lunettes. 

3. Lou draw the Moat of theſe Lunettes from 
the half of that of the Body of the Place, allowing 
it alſo a 8 

4. The Baſe of the Rampart,” the Parapets, and 
the Banquets, is made as for the Ravelin. See the 
Pate D, Fig. V. 


Sect. 3. To make 5 Reveda with a e 4 


Having made the Ravelin alone with its Moat in 
the fame Manner as has been ſet down. 

1. Prolong the Faces of the Ravelin above its 
Moat, and — the Interſection of that Line and 
of the Moat put upon the ee thirty Fa- 
thom, as A B. 

2. Put fifleen Fathoms upon the Counterſcarp of 
the Moat of the Body of the Place, placing the 
Compaſs in the Angle of the two Moats, as CD. 


3. Join 


Sect. 4. To make 4 Ravelin, to be placed at the Er- 


a Perpendicular of twelve-Fathoms from the Angle 


four Fathoms for the Flanks. | 
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3. Join DB together by a right Line, which 
Side, and the other A B, muſt be fortified with x 
Rampart, Parapet, Banquets, Moats, Covert-Way, 
and Glacis, like the Ravelin itſelf, the Diſtances of 
which are alſo here to be obſerved. 755 

4. Having fixed this Work on the other Side of 
the Ravelin, place a ſmall Reduit at the Head be- 
tween the two Cgunter-guards, which are thus to 
be raiſed: Firſt, where the Moats of the Counter- 
guard interſect one another, erect from the ſame 
Angle a Perpendicular of twenty Fathoms, as E; 
then divide the Faces of the Counter - guards into 
two equal Parts, as BG and AG, and from the 
capital Point of your Reduit draw a right Line to- 
ward the middle of the 'Faces, marked by the 
Point G, terminating on the Side of the Moat of 
the Counter-guards in'H, and the Line FH will 
be the Face, which is only to be fortified with a 
Rampart, Parapet, Moat, Covert-Way and Glacis, 
if need require. See the Plate C, Fig. VI. 


PDF FTT 


=, 2 


| . trances into Places. 
1. Having the Place for a Ravelin, you muſt erect 


of the Counterſcarp, as AB. | 
2. You muſt put at the ſame Angle ſix Fathoms 
upon the Counterſcarp for Demi-Gorges, as A C, 
and AD. | | 

3. Erect upon the Points CD Perpendiculars of 


4. Join the Flanks and the Capital together to 
have the Faces. Fo | 


5. Draw 


of 
he. 
to 
er- 
me 
F; 


ES. N 8 N 


5 


W 
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5, Draw a Moat round about chis Work of two 
Fahoms and a half, parallel only to the Faces, and 
round before the Point In this little Work is 


du Gard, the better to guard 


15 and W che Fridge and preſent the Arms to 
the Officers. 

6. That which is left of the Place deſigned for 
the Ravelin ought to be joined together, as if the 
ps du Card were not there, and fortified. with 
Ramparts, Parapets, c. as another Ravelin. See 
the Plate D, N , eee 


* "# . 0 , 


3 — oh —_ * — 


4 HA fp. VI. 
* nale a Horn-work before the Courtain... T 


RECT a Perpendicular from eighty. five 
to eighty-eight Fathoms at the l the 
Rayelin or Half-Moon, as Q G. 


2. Draw from the Point G to each Side a an Arch 


of ſixty Fathoms. 

3. Take from 114 to =y Fathoms, which | is 
noſt uſual, and reſet theſe Arches in E F, at the 
Angle of the two Counterſcarps DR. 

4 Join ED together by a ſtreight Line, as al 
FR and F E. 


5. Divide the Lines EF into Fagan Parts, 


from the Middle of which ſet down a Perpendicu- 
lar of twenty Fathoms G H. 


6. Draw the Faces as for the Body of the Place; 


their Length is thirty- eight Fathoms. 

7. For the Complement of the Line of Defence 
ake twenty-one Fathoms two Feet, which join to- 
gether after the End of the Face and of the Comple- 
ment, to have the F lanks: Draw the Courtain alſo. 

| 8. To 


——— r — 
— — 


— — — — 


__— CL DIES DC CT, 
— — — 5. 
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8. To make the Orillon and the Hollow Tow: 
go he fame Way ay as is ſer down in Lib. TIT, Chu 
I. only that y ou do not divide che Flank bot int 
two equal Parts; Monfieur de Clermont would han 
allowed to the Orillon of the Square two fifth Pan 
of the Flank. 

9. The Baſe of the Rampart 
Paton, that of the Parapet three; that of the 
| Moat twelve; that of the Coverr-way five ; the 
firft and ſecond Banquet are to have the fame Wide 


is to contain eight 


neſs as has been mentioned above. 4 

The 74 B L E. | | 
; Futbomt Fu 

The Ca tal QG V 
The Wing DE | e { 

The 3 on „ 
The Face EI. e 
_ The Flank LN 8225 15 c 
9 The Complement, ede HN, HN. 21 0 
The Courtain MN 38 vo 
The Line of Defence EM . 
The Baſe of the Rampart 80 b E- | 
The Baſe of the dg ro 91 54 09 00 

The firſt Banquet - oo 0h 

The fecond Banquet eee 

The Maeneß of the Most 8 

A Ravel before theſs Herns. 


1. From the Angle of the Moat of the Homs 
etect a ſtreight Line of twenty- four Fathom for the 
Capital OP. | 

From the Point B draw right Lines towarl 
Fe Orillon of the two Baftions of the Horns ter 
minating at the Moat, as O Q, OQ. mea 


Fg 
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1, Draw the. Baſe of the Rampart, and the other 


nces, as in the working of the Horn-work, | Wl |! 
jy that the Moat ought not to be wider than eight | | 


ahoms, nevertheleſs it muſt have its Rounding, 
+ The Covert-way, the Places of Arms, and 
are made as in the Body of the Place, | 
+ Plate CG _ 4: Line 3. 


Cc: " A p. vi. | 
fo make @ Hayri-work before the Rabin. 


ROM the Point of the Baſtion draw a EY 
ſtreight Line of eighty-ſix Fathoms, AB. on 
. From the Point B draw to each Side an Arch 
lary Fathoms. 55 9 
4. Take from 118 to 120 Fathoths, and reſect 1 
os e two Arches in CD, the Angles where the 
ut of the Ravelin throws itfelF info the Moat of 
r Body of the Place, as EF. 
+ Join EC, CD and DF, togerher by ſtreight 


5. Divide the Line CD into tua eguel Parts, 


— —— K 
—— 6 a aw . * OC - - - — C — 
0 5 p | — : 2 | 
2 oct er ˙— ox oo x 20 SAI „ EEG af. — 
Se WE * - ? a 
— — w_ 2 
N — , - b, 


02 | 

oo em the Middle of which draw down a Perpendi- 9 
ular from eighteen to twenty Fathoms, as B H. | 1 
6. Draw the Faces as uſually ; their Length is to W | 

om thirty-eight Fathoms, as KI. the Complement - 1 
c thee wenty-one Fathoms two Feet, as LN; laſtly, Mt 
the reſt is done as in the Horn-work before the 1 
vard in, the Parts of which have the ſame Di- 1 
 tet- See the Plate E, Fig. VIII. rp he { 1 
| 2 7 „ 1 
Yan CH A . 8 | 
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et *-* 


77 mate. 4 Horn- worb with Should, 


„Pz g the Flanks townrds che Fieldyou 
Length of the Courtain A B. CD. 

2. From B and D draw a Perpendiculas fro 
twenty-five to twenty-eight Fathoms, as BE, Df 

3. From the Points E F raiſe other Perpendic 
lars from 118 to 120 Fathoms, as E G, H F. 

. Join GH together by a . Line, whic 
you mall divide into two 8 . Parts, and ram tl 
Middle of which you muſt bring down a Perp 
dicular of twenty Fathoms, as I K. = 

5. Draw the: Faces as uſually; the Lengh 
* muſt be thirty-five Fathoms. 

6. The Complement of the Line of Defence 
found, by putting the Compaſs upon the Extrem 
of the two F aces, and then keeping one Point 
the Compaſs ſtanding in its Place, let the other f 
upon the Line of Defence. Which is alſo to 
done on the other Side, as L M, NO. 

7, LM and NO are drawn together for 
Flanks, as alſo M O for the Courtain. 

8. To have the Orillon, take two fifth Parts 
the Flank of this Work; the reſt is made as uſuz 
in like Manner as the hollow Tower, or Fla y: 
retired. 

9. The Baſe of the Rampart, Se. ought wk 
the ſame Wideneſs as the reſt of the Horn- wor 
and to be drawn parallel as far as the Moat of t 
Body of the Place. 

10. The Ravelin before this work! is made as 

ready has been ſet down in Chap. VI. Lib. III. 
the Plate F, Fig. IX. 

RT CHA 


ok at A Tran of Fortification; 1 13 
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7 3 a Hhrn-work with 4 Crown. 


Ivide the exterior ahne of the Horn- 
work into four * Parts, ABCD. © 
J. Take three Parts of theſe four, and deſcribe 
n with an Arch at the Angie of the Moat of the 
Work E. 
From the Point E ered a Perpendicular as far 
be Ar ch F * ; 
Fut the ſame three Parts of the Point F upon 
* Arch, as F G and F H, and oin F G and FH 
wether by a right Line. 
From the Line EG and F H, let fall a Per- 
(dicular of fixteen Fathoms, as IK, LM; then 
w the Faces as uſually, of which let the Length 
twenty-nine Fathoms. 
For the Complement of the Line of Defence 
efifteen F Fon. and chen draw the F lanks and 
Courtain as above, 
7- Prolong the Faces of the Horns to twenty- 
n Fathoms, as AN, DO, and join GN and 
O together by a right Line. | 
| Put twenty-four Fathoms upon the Wiog of 
Im, on the Side of the Place at the Point A D, 
APend DQ. 
From the Points N * O — right Lines 
ards the Points PQ, which terminate on the 
e of the Moat of the Horn- work in/RS..  - - | 
io. To make the Orillon, divide the Flank into 
bequal Parts, of which the one ſerves for the 
Orillon, and the other for the retired Flank. 
are to obſerve, that the Flanks which join 
nen 2 
it 


* Raz — — ——̃¶ eee an 
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left without an Orillon and a retired Flank, 
NR, OS, 

8 Baſe of the Rampart, Se. and all 
other Diſtances, are formed as ih the Horn. vol 
ee the Des F, ch X. by 


W "4 - tA tt hi 
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To make a Crown-work Mere the Courtain, 
R OM the ca apita Point of your Ravel 

7 rect a Perpendicular of 100 Fathoms, 2 

i e be no Ravelin, take the Courtain of t 
Body of the Place with the Briſure to draw ty 
— 1 which interſe& one the other before t 
Courtain. From which Point of Interſection ye 
muſt do as I have already ſaid concerning the ci 
tal Point of the Ravelin, as A B. 
2. Take the ſame 100 Fathoms, and make : 
Arch from the Point B to each Side. 

3. Take 113 Fathoms, and reſect thoſe ty 
Arches at the Beginning of the Orillon CD and EE 

4. Join E B and B F together by right Lin: 
_ draw right Lines from the Points E F toward 
the Orillon of Place, e N en the Sic 
4 the Moat G H. 

- 5. Divide the Line EB, and the other B F, int 
two equal Parts, from the Middle of which let f 
Perpendiculars, each from fifteen to ſixteen F: 
thoms, as IM, LN. 
6. You are to draw the Faces as aſually; i 
Length of which muſt be thirty-one Fathom, 
OP, QR; the Complement, Sc. of ſixteen F: 
thoms, as 8 T, VW: The Flanks and Courts 


are - pom as already has been frequently — 5 
a 1 * 
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1. Divide the Flank into two equal Parts, of 

wich reſerve one for the Orillon, and the other for 
te retired Flank. © 

g. The Baſe of the Rampart takes up eight Fa- 

bots, that of the Paraper three; the firſt Banquet 


i Foot and 4 Half, the ſecond two Feet; the Wide: 


reſs of the Moats twelve Fathoms; ih the Covert- 
my and Glacis obſerve the fame Breadth as chere is 
und about the N of the Place. See the Plate 


1 XI. 

. Table 1. 1 n. 

2 e 
mhe capital Line AB 100 56 
The exterior Sides B E, B F fr 100 006 
The Wings E C and FE D, wi | 

their Complements to the Orillons $ 8 
The Perpendicular © | 17 oo 
Ihe Face ws | 31 0 
The Courtain 1 09 


The Compleme der be Lr of 
eee C.. 156 


2 


F 
To make a Crown-work befare the Baſtion: 


IRECT upon the c: apical Line of the Baſtion 
a Perpe endl 5100 Fathöms, as AB. 
Fro the Point B dw to each Side a Arch 
) 100 Fathoms. 


3. Take hinery-two Fithotns, and teſeel thoſe 
Arches at the Concourſe bf the two ag ee 
„ [ hat 


— - 
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That of the Ravelin, and that of the Body of the 
Place, i in CD, as ED, FC. 
4. Jon CB, BD, FC, and ED, together by 
ſtreight Lines. 
. Divide the Lines C B and B P into two equal 
Parts, from the Middle of which let fall a Perpen- 
dicular of ſeventeen Fathoms. 
. 6. You muſt draw the Faces, as uſually, allow- 
ing to the Length of them thirty-one Fathoms; to 
the Complement, Sc. ſixteen Fathoms; to the 
Flank, thirteen Fathoms three F eet; to the Cour- 
tain, twenty- nine Fathoms three Feet; to the Bale 
of the Rampart eight Fathoms; to the Baſe of the 
Parapet three Fathoms; and to the Banquets, Co- 
vert way, and * as : See mM Plate H, 


Fig XII. | 
eee LL bi, — 
| N CHAP. 5+ 4 WHEY i th 
To make a Ravelin before the Point of a Bafin un 


Rotong the Parapet of the Body of the Place 
=P above the Moat, ſo that it may cut it 1 


EEE © 


1 From the Point. of the Baſtion erect a right 
ö lined Perpendicular, upon which put thirty-ſix Fs 
thoms, beginning at the: Moat, as 0 V for the (. 
pital. 01 
he 3. Vice the Prolongation of the Parape t by the 
Point S Q, put fourteen Fathoms for. he Lengt 
of the Flanks, as 8 T, QR. 
4. Join TV, VR, together, and you vil have 
alſo the Faces. 
5. Round about the Faces of the Flanks you hal 
© boa the Baſe of the Rampart of eight e 


32 þ 2 1 
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dat of the Parapet thirteen Fathoms, and the two 


Binquets as uſually; and the Moat of twelve Fa- 
toms, parallel to the Faces and the Flanks, with 


vw Rounding, before the capital Point V, and the 
1 iks TR. See the Fase 1, „Fig. XIII 
n- — — 2 5 
W. HAAR : XI 

To make a fingle Tenail. 


bas the Flanks of the Body of the Place 
to 110 Fathoms, as ABCD. 

2. Join B D together by a right Line; divide it 
two equal Parts, and let fall from the Middle 
Perpendicular of twenty-ſix Fathoms, as E F. But 
jou muſt obſerve that this Line ought not to be 
ger than twenty or twenty-two Feet, when there 
$4 Ravelin or a Halt-Moon before the Courtain - 

t the Body of the Place. 

3. Draw the Extremities of the Wings in the 
oint F, as BF, and DF. 

4 Draw the Baſe of the Rampart eight Fathoms, 
ut of the Parapet three, the two Banquets as uſu- 
the Moat twelve Fathoms, the Covert-way and 
cis as for the Body of the Place. 


De Ravelin ys the Wark, 

1. Divide the Faces of the Tenail B F and FD, 

ito two equal Parts, and ſet the Half of the one 
pon the Perpendicular erected upon the Angle of 
eCounterſcarp, as G P. 

2. From the Point G, toward the Middle of the 
u Faces of the T enail, draw right Lines for the 
res of the Ravelin, as GL, and GM. 5 


I 3 3. The 
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3. The Diſtances for the Body of the Place of the 
Ravelin are the ſame with thoſe of the Tenail, only {tio 

that the Moat belonging to it is no wider than "gk ot 


F athoms, See the Ar ah Fig XV. fort 

ö 1 1 EY an b 
| 2 

. — 

HTS To make a double Tenail. or þ 


Rolong the Flanks of the Body of the Place 

to 110 Fathoms, as A B and C P, and joi 
together by a right Line. 

2. Divide the Line B D into two equal Parts, and 
| let fall from the Middle of it a Fr o 
twenty-ſix Fathoms, as E F. 
3. From the Points BD.draw right Lines to u 
Point F for the Faces, each of which muſt be digi, r 
vided into two equal Parts, as B G, . 

4. Erect a Perpendicular upon the Angle of th 
Faces of forty-five Fathoms, as F J. 

5. From the Point J, draw the Counter - Faces i 
the Points G HI. 
6. To the Wings, to the Faces, and Counter 
Faces, draw the Baſe of the Rampart parallel « 
eight Fathoms, and all the other Diſtances as ia th 

ſingle Tran. See the r 5 Fi 8. XVI. 
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Loon x x Ve e l 
2 * make a Baſtion With Counter-Guard proy 
rt 
\Ormetly they were nt to put theſe Woche! 
before the Baſtion, t he better 1 coyer then 
The Structure is thus. 


3 „ „ Dra 
45 
. =_— 
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1. Draw Lines parallel to the Faces of the Ba- 
on of fifteen Fathoms, terminating upon the 
ounterſcarp of the Ravelin or Half- Moon, and 
forming a Point before the Point of the Baſtion, as 
\BC.. 9 
a. Draw the Baſ: of the Rampart to theſo tw 
Faces of eighteen Fathoms, as E D. All che other 
Diſtances are the ſame with thoſe of the Ravelin 
or Half-Moon. "Sew A Plate I, Fig. 14- C. Xt” 
L . | 


if - 
. 
* - * 
» 4 — 
d * 4 4 - 
” 
» 2d - * 


2 C H A P. XVI. 
0 the Structure of a Pentagon. 
Fathoms Fret 
HE Somi-Diamerer 133 0 
2. The exterior Side AB, CDI, 180 o2 
3. The Perpendicular EF 25 Oo 
„The Face AF 50 00 
5. For the Complement of the Line}. 38 
if Defence F G, take 83 
teig 6. The Line of Defence GB. 31 03 
7, The Flank JG ? | 22 ' ON 
8, The Courtain GH 8 04 
The Explanation of this Table. | h 
See Chap. 2. Book 3. There you will find all 


it is neceſſary for the Structure of a Pentagon; 
provided vo cope the Diſtances —_—_— here, 
or thoſe are I the e Place. See 
ic Plate F, Fig. 16. | 
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| Of the one; a ral inthe Moat | 


To juſtify what has been ſaid above of the Line 
of ence, obſerve this Work, the Structure of 
which is thus : 

1. Set the Rule upon the advanced Flank of the 
Body of the Place, and draw parallel to that Flan 
from five to fix Fathoms, which touches the Line 
of Defence before the Orillon in EB. / 

2. Divide the reſt of the Line of Defence fro 
BE, to the neareſt Angle C, into two equal Parts 
as B F, EG. 

TH Take the Diſtance F G, between the Point 

2 the Compaſs, leaving one upon the Point F 

Carry the other from the Point G upon the Com 
plement of the Line of Defence, marked F. The 
fix one Point of the Compaſs upon the Point G 
and carry the other from m F „ upon the other oppo 
ſite Complement, marked H. Then join H F anc 
JG together, to form the Flanks: Do the ſame for 
the Courtain H J. 

4. Draw the Baſe of the Rampart of eight Fa 
thoms to the Faces, and to the Flanks of the Te 


D = Sm >, 


S9%q8I On Þ ww DB — 


nail; and to the Courtain from four to five Fa 
thoms. Then the Baſe of the Parapet of two Fa 
thoms three Feet round about. You ſhall make 
the two Banquets as , See the Plate M 


Fig. 16. 


28 
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CHAP 


y. the. Structure of a Hexagon, 
| Potygons: 1 


2. The exterior Pol ea 
z. The Perpendicular | 7 


7. The Flank 
g. The Courtain 


* 7 
* 


1, The Semi- Diameter takes up 
2. The exterior Side 
3. The Perpendicular 


5, For the Complement, G. 
6, The Line of . ER 
ö The Flank 

8, The Courtain 


Sect. 3. The Oo 
1, The Semi- Diameter takes up... 
2. The exterior Polygon 


4. The Face 

5. For the Complement, &c. 
6. The Line of Defence 

7. The Flank | 


8. n 


c HAP. XVII. 


"7 % 
LI 2 


H E Semi. Diameter takes: wp. 


4. The Face Meeren vin | 


3. The Perpendicular _ „ | 


and 


4. The Face . 


5 For the Com lementof the LiueefDeſchee * 
6. The Line of Defence aride vt 


207 


180 


mY 
121 


136 


25 


= 71 
The other Diltance ae equlto thoſe of thePen- | 


Sect. 2. The Heptogon.” Talon Feet 


03 
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. We Ty 5 Fatbom, Frs 

| 1; . The e 263 

22. Fhe exterior 8 180 
„ The P 6 inne A 
renn lo 0 „ 1 0 

| | 5. For the Com — Gia - : 
| bn The Line of 0 wk 
. The Courtain to Mi.i0% 70 


Sed. 5. The Decagon. ” 
| » 4100 3 07 | I, E £8 1233 7 12 # 
* 1. The Semi. Diameter = 


YI | ; Polygon r 
£4 The Perpendicular . e 36 


5. For the Complement, G50. eee 
5. The Line of Defence 138 
. The Flank ane 88; 


ect. 6. The Hendecagon. 


1. The Semi-Diameter 3719 
2. The exterior Polygon | c 180 
3. The Perpendicular | EE + 2 
4. The Face 18352 
| . For the Complement; We L006; | 
6. The Line of Defence | | 
r 79 e oy, 
2 The- Courtain 8 0 E 70 


2 
* 
2888888 8 2 
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S 7. The Dodecagen. 


ne. * a | 69 


* 


Fathoms Feet 
1. The Sermi-Diamerer 347 04 
2. The exterior Polygon 180 «00 
3. The Perpendicular , 42 00 
0 The Face E 52 00 
5. For the Com lement, Ser 21 3 00 

6. The Line of Defenſſe 137 o 

7, The Flank Met 37 o 
oa 


— 9 "TY. ES. 


CHAP. XVII 


To make the Profil. 


AV ING aw naw of hs Breadths and 

Lengths of the Parts of a Place, it is requi- 
lite to ſay ſomething of the Height of the ſaid Parts; 
or rather after what Manner to make the Profil of 
klace. To which Purpoſe two things are to be 
obſerved : 

1. That you erect the Profil of the exterior 
Works 9 the ſame Manner as that of the Body 
of the principal, Place; provided that you apply 
thereto the Heights, of which I ſhall ſpeak as much 
% is neceſſary, to be known, erect the Breadths 
have been above exhibited. 


2, That ten Fathoms of the Scale, of which! 


make uſe in delineating the Body of the Place, make 
but one, Men I would make the Profil of the ſame 
Place. So that 100 Fathoms which I have applied 
to the Body 105 the Place, for this Purpoſe, fford 
only a Leogiit of ten Fathoms. | | 


_ GJ]. Then draw from the Point J a Parallel to 
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The Profit of the Boch of the Place | 
For example's fake, let us make the Profil of Mi" 
Pentagon; and then obſerve that which follows. 
1. Draw a long right Line, and there mark 
eleven Fathoms for che Baſe of the e be- 
ginning at the left Hand, as AB. 
Put off one Fathom four Feet immediately 
behind the Point A, upon the ſame Line as AC 
This Triangle marks out the interior Talus. And 
to mark out the exterior Talus, put one Fathom 
immediately before B, as B D. But in the Field 
you muſt allow a larger Talus to the Rampart, ac- 
cording to the Nature of the Ground. | 
3- Erect upon CD two Perpendiculars, each o 
which contain three Fathoms in Height, as CE, 
DF, and then join A E, E F, and F B, by a right a0 
Line, and that will afford the Height of the Ram- 
part with its Talus. * 
11 Put four Fathoms of the Point E toward dee. 
right 4 to mark out the Platform of the Ram -· 


1 ry upo n G a ſmall Perpendicular of a Foot 
and a half, for * Height of the firſt Banquet, as 


the Height of the Rampart. a, Foot and a half 
broad, as J H; that is the Breadth of the Ban- 
quet. Then ſet another Perpendicular upon the 
Point H, of the ſame Height as HI; and from 
the Point ] draw alſo another Parallel of two Feet 
broad, as L M, and then you will have both the 
Banquets. 
6 Put four Feet immediately behind ha PointG, 
3s GN, and then upon that Point ere& a Perpendi-W 
cular of eight Feet, * NO; which done, jon ith 


” 
= 
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te Point M and the Point O together, to get the 
aterior Height of the Parapet with, its Tous, 

7. Nala the exterior Talus BF two Feet far- 
ter, as H P, and join OP together to have the 
readth of the Parapet with its exterior Talus. 

g. Put four Feet upon the firſt Line behind the 
Point B, as B; from which Point let fall the 
e! R, of tlitee Fathoms, and join 

R together for the Scarp. Which done, put 
ty Fathoms behind the Point B, fer the 

Iradth of the Mor; us B 85 then put two Points 
tefore the Point 8, as 8 Pz from whence let fall 

ther Perpendicular of three Fatlioms, as D'V3 

ben join VS together to have the" Counterſcurꝑ o 
& me R Wand and 4 the n een 0 0 


97 
1 i 4 1 


10. After this 9 — thirty. ſix SORES do r 

Ground will permit, and put them behind the 
Point W, upon the fame firſt Line, as WA, and 
hen join them together by a ſtreight Line, to 

int the Glacis. After this Manner you ſhal hall Rave : 

be Body of the Place according, to its probe 

i ads and * See the Plate N, * 17. 


The Profil of a Works. | 1 
10 8812 0 

The Profil is made as the 1 in reſoect of 
ſeven firſt Points, ſaving only that the Baſe of 
be Rampart be no broader than eight Fathoms, 
or the Rampart higher than fourteen Feet. As to 
be eighth Point of the Deſcription of the preceding 
mil, the only Difference conſiſts. in this, that the 
bat is not larger here than twelve Fathoms, not 
eper than two and a half. All the reſt is done as 
the preceding, See the Plate N, Fig. 18. | 

CH A P. 


1 26 4 rant ; of F ottication. | Book II 
"x 21 399 ©7 3119 24) 3 HO 
3 11 A P. K. 
| 253 OV 
| El trace out te Na ight Lg a Fm f 
| a hit 2. „ hon 1825 
| eee 
| | ang upen Papen it is requitite for an En 
| er ody any ont that would difcourſe of Fortreſe fi 
| to ufflerſtand of what.Breadth, Height, and Dep 
| Their Parts ought tobe: whence the one or ü 
| other Part deri bes its Defence, whether it be nec 
| Gary to fortify one Part more than another; whe . 
_— Place, and after what Manner to fruſtraſſſ 
| the Enemy's Deſign. We ſhall therefore now ſhe, , 
| ho to trace out @ Fortreſs in the Field: To which, 
Purpoſe it is neceſfary to know which are 6. 
Angles of the whe) err eg theſe 2 
5 117 „ct 14015 5 
| 97 i * 
| | The gh ie ver ban. * 
? ; 2 8 a II nc | don 
N Degra 
he fngle df Cp CC tc) I N | 
That of a Pentagon of 10 
Of a Hexagon 6t - .-./ » te a7. 16 1: + 
Of an Heptagon of > nnd $14.2 12 
Of an Octagon o , 
Of an — go Nan id aq: 14 
Ol a Decagon .. | 10 3Gio4 1:11 la 
, Dif an Hardecrgod uf. A 4:0] wins © 14 [ 
| | Ota RR of. 12 E 0% % 
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4 54G 


m Exparion 7 weil 2 ENS 


SEN 


my Ml 


For Eu; Tt you \ would av ern 
x Baſtions, which þ called ; A om 
exterior Polygon muſt have 15 


Are e bo ae 


1 * 


c 


Fix the 1 wid a, hich. y | e 8 
0 the Hole 8 
405 a 
| is of the A F brig 11851 


& Place where your Inſtrurmerit ts 

to A. 

1. Count from-the-teft Hand towards the TE 
Angle of 108 Degrees, which is the Angle of 

te exterior Polygons, to the Pentagon, (if you 

ae an Hexagon, you take this Angle of 120 

r Sc.) there fix a little Peg, _ you 

| 1* through the movable Sights, fot le, 
That done, fix a Cord or à Chain to * eg 

Lind draw a ſtreight Line toward the Pore C 

un which you ſhall then Ns af ed Mack * 


neee. 


oh the Diopters, as 1 hat done, 
a ſtreight Line from the enden the Lan 


t Line D 
4. Do this 28 | ray Times as, is rwe. fs 


. Divide 


— - 


—— 


8 to gut each other in I. Then fix in the Place d 


wich the Chain draw the 7 


* — 
— — m. I 
. 
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5. Divide the Flank into three equal Parts 

the firſt alſo into two others, in the Middle of whic 
fix the Peg H. Then faſteti * Chain to the Point 
H, and draw the Rounding, as upon Paper, vit 
the Compaſs: That done, draw the Briſures of fit 
Fathoms, and make in their Extremities two Arche 


the Point I a little Peg, and with the Chain that 
faſtened to it, you ſhal draw the retired Flank. 
6, To 1 of the Moat, et th : 

n the Point of the Baſtion or Ravelin, ; 


O, ig. XIX. XX. an 


Dt rake the "UF ina N 


R Aw t6 the Courtains of the Place a Ps 
rallel of ten Fathoms for the Place of Arn 
near the Rampart. . 
2. Draw all the Points made of that Line be 
SIA Baſtion of the Place; for Example | Al 


Take the eon Gotge of the Place, or whic 

i ter, thirty Fathoms, and put them from the 
Center u 7 75 thoſk Lines ABCDE, as abcde 
Which Diſtances join together likewiſe by right 


| Lines. 


. Take three Fathoms, and ſet them off fro 
the Points A a, towards B b and Cc, as Ff, Gg 
which muſt alſo be done afterwards from B b, ce 
D d, E e, Sc. 

| 5. Jo 


3 


/ 
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5. Join Ff and G g together by right Lines. 
6. Take eight Fathoms of the Line Ff, and di- 
de the reſt into three equal Parts. Then take one 
Part of the three, and place it at the Points F and 
;, upon the Lines drawn in the grand Place of 
Ims, as FG, GIL. Which done, put four Fa- 
joms upon the ſame Lines, after the Points HL, 
H M, LN. Laſtly, join H L and MN together 
by right Lines. WY | 
7. Take the ſecond Part of the three firſt, and 
but them after MN upon the ſame Lines, as 

O, NP, and join the Line OP together. 
Vhich done, you ſhall replace four Fathoms after 
the Points O P, as QR, and then likewiſe join 
)R together. 12 ; 

g. Divide each Side, FG, fg, into two equal 
rats, as.S T, and join the Lines 8 T together by 
| right Line. Then put three Fathoms on each 
vide of the Points 8ST, asSss, Tt t, and draw 
T together; and theſe will form the Streets of 
jour Fortreſs, See the Plate P, Fig. XXI. 
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CHAP. 1. 
| Of the principal Angles of a Fortreſs. 


— H 15 Book contains the Explication 
the Parts of a Fortreſs, wheteof we ha 
already ſpoken : By which are to be ui 

| derſtood the Cavaliers, the Streets, i 

Places of Arms, the Counter-Gyards, the Mag; 
zines, Gates, Back-doors, Draw-Bridges, Bridge 
and other Things. But we ſhall firſt begin to tre 
of the Angles. | 


Sect. 1. To find: the Angle of the Center of er 
9 5 regular Fortreſs. | 


Divide the Circumference of the Diamet: 
which contains 360 Degrees, by the Number ( 
the Baſtions of your Fortreſs, and the Produ 

of that Diviſion will make the Ove 
-x ture, or Angle of the Center. F 
360072 Example: Let us ſeek the Angle 
55 the Center of a Pentagon; to whit 
WS Purpoſe, you muſt divide 360 Degre 
by 5. For in regard our Fortreſs has no mo 
than five Baſtions, a larger Diviſor cannot 
taken: So that the Product of the Diviſion 


it 


"0 7a, we muſt ſay, that the Angle of the Center 
of a Pentagon has 72 Degrees of Overture. 


dect. 2. To find the Angle of the Gorge, as 
after Vauban' Manner; or the * of exterior 
Pohgons. 


To find that Angle there needs no more than to 
bbſtrat the Angle of the Center of the ſame 
otreſs of 180 Degrees, and that which remains 
mkes the page of the Gorge. For Example : 

jou would know the Angle of the Gorge of a 
ntagon, you muſt from 180 ees 
btract 723 for chat is the Angle of the „2 
nter of a Pentagon: Then obſerve what 2&4 
mains, which will be 108 Degrees, and 108 

„That the Angle has 108 Degrees of 
erture. 


ect. 3. As for the Angle of te Baſtion, and all 
+ reſt, it is impoſſible to know what their Oyer- 
res are, in rega you they are not always the ſame : 
that it depends upon the Knowledge of the En- 

tom the Flank, ſo that —1 may form a 
pd Angle of he Baſtion, according to which al- 
iſt all the reſt take their Meaſures. Conſult our 
thors upon this. Matter. Nevertheleſs we ſhall 
tlet down the Overtures of the principal Angles 
ter our Manner of Fortification. 


180 


"1 


bn a Square. N 
Deg. Min. 
| bi” The Angle of the Center is go o 
The j of the Gorge 92 ©O0O 


„ The Angle of the Baſtion G63 o 
* K 2 | 4. The 
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as it is called 
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| 1 Min 


The Angle of the Courtain 101 
The Angle forming the Flank 78 
6. The Angle forming the Front 116 
7. The Radkcing Angle 64 


In a Hexagon. 


FRY 


4. The Angle of the Contain 98 30 
5. The Angle forming the Flank 81 30 
6. The Angle forming the Front 112 30 
7. The flanking Angle 6% 30 
In a Pentagon. 
. The 8 of the Center is 72 | 
2. The Angle of the Gorge 108 
3. The Angle of the Baſtion 9 7 | 
4. 
2 


888888 8 
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1. The Angle of the Center is 60 


2. The Angle of the Gorge 120 
3. The Angle of the Baſtion 87 2 
4. The Angle of the Courtain 106 2 
5. The Angle to form the Flank 74 4 
6. The Angle to form the Front 121 4%; 

7- The flanking Angle $53 20 6 

In a Heptagon. 

1. The Angle of the Center is 52 I 

2. The Angle of the Gorge 128 2 

3. The Angle of the Baſtion 95 3 
4. The Angle of the Courtain 102 4 

5. The Angle to form the Flank 77 5 

6 


6. The An 5 to form the Front 120 
. The Rankin 


8 N 60 7 
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Min In an Octagon. Degr. Min. 
30 1. The Angle of the Center is 000 
30 2. The Angle of the Gorge 135 oo 
30 3. The Angle of the Baſtion 100 oo 
30 4. The Angle of the Courtain - 103 oo 
5. The Angle to form the Flank 77 oo 
6. The Angle to form the Front 121 ©0 
Is 7. The flanking Angle 59 00 
00 In the Enneagon. 
cool 1. The Angle of the Center is 40 oo 
50% 2. The Angle of the Gorge 140 oo 
1088 3. The Angle of the Baſtion 190 ©o 
0088 4. The Angle of the Courtain 106 oo 
oo 5. The Angle to form the Flank 74 oo 
6. The 2 to form the Front 128 o 
7. The ing Angle <0 


In a Decagon, 
The Angle ot the Center is 
The Angle of the Gorge 
The Angle of the Baſtion 
4. The Angle of the Courtain 
5. The Angle to form _ Flank 
6. The Rage to form the Front 


7. The g Angle 


an Hendecagon. 
1. The Angle of the Center is 
2. The Angle of the Gorge 


8888888 


3. The Angle of the Baition 

4. The Angle of the Courtain 

5. The Angle to form the Flank 
6. The Angle to form the Front 
7. The flanking 


3 
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In a Dodecagon. 
Degr. M 
1. The Angle of the Center is 30 
2. The Angle of the Gorge 150 


3- The Angle of the Baſtion 100 
4. The Angle of the Courtain 101 
5. The Angle to form the Flank 
6. The 1 to form the Front 128 
7. The flanking of the Angle 52 


Sect. 4. Of the Angle of the Baſtions 


This Angle has occaſioned great Diſputes : 
mongſt the moſt Part of the Ancients, who ha 
treated of Fortification : For ſome were of Op 
nion,. that this Angle was to be always acute 
others, that it only ought to be ſo in the Hexago 
and that it ought to be right in Figures of mo 
than ſix Baſtions; and this was the uſual Practic 
of Monſ. Antonine de Ville. Others there are w 
maintain the contrary, and fay, That the acut 
Angle is never to be allowed of, but in Figur 
that are under fix Baſtions, and that it alwa 
ought to be obtuſe in a Fortreſs which exceed 
that Number. True it 1s, that the greateſt Nu 
ber have been for the right Angle : and it were 
ſort of Ignorance to maintain the contrary. Ms 

euſer made choice of this Angle in a Square ( ſou 
60 Degrees, in a Pentagon of 72 Deg. in a Hex 
gon of 80 Deg. in a Heptagon of 85 Deg. 43 
in an Octagon to a Hendecagon of go Deg. Fr: 
zag made choice of this Angle from a Tetragon 
65 Deg. to a Pentagon of 74 Deg. from a Hexan 
of go Peg. to a Heptagon of 84 Deg. 17. fo x 
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form an Octagon of 87 Deg. 30 Min, and from an 
Enneagon to a Dodecagon of ga. But he ſoon 
atered his Opinion, maintaining that this Angle 
ought to be from .a Tetragon of 60 Deg. to a 


Heptagon of 79 Deg. 17 Min. from an Octagon of 
$: Deg. 30 Min. -to an Enneagon of 85 Deg. to a 
Decagon of 87 Deg. to an Hendecagon of 88 Deg. 
13 Min. to a Dodecagon of go Deg. Goldman 
makes uſe of this Angle for a Square of 65 Deg. 
fora Pentagon of 69 Deg. fora Hexagon of 75 Deg. 
fora Heptagon of 79 Deg. 17 M. for an Octagon of 
N Deg. 30 Min. for an Enneagon of 85 Deg. for 
Decagoh of 87 Deg. for an Hendecagon of 88 
Deg. 38 Min. for a Dodecagon of go Deg. Paſcha 
ukes it for a Square of ſixty Fathoms, and aug- 
ments it ſti by five, according as the Polygon 
ins more of the Side. But they who have been 
xcounted moſt ſkilful in the Art of Fortification, 
were always, as I have ſaid, for the right Angle, 
though it be alledged, That in making it acute, 
there is room for more Firing from the Courtains ; 
«that in making it obtuſe, it is more capable to 
mhſtand the Enemy's Batteries, and the Injuries 
Time. The Reaſon that kept them ſo fixed to 
lis Opinion, was, that in their Time they made 
their Breaches with the Cannon, ſo that this An- 
ge being right, it had all the Perfection that 
would be deſired; whereas the making it obtuſe, 
Wminiſhed the Capaciouſneſs of the Paſtion, and 
its Flank ; beſides, that the fame Battery could 
pay upon both Fronts : And by making it acute, 
ie Point of it was ſo ſoon broken by the fre- 
quent Diſcharges ; more eſpecially, if ſeveral Guns 
ayed at a Time; beſides, that bad Weather 

K4 more 
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Pentagon of 69; from an Hexagon of 75, to a 
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more eaſily ruined that Point. But to ſpeak the 
Truth, we ought to believe, that this Angle, whe 
ther right, acute, or obtuſe, ought never to trou 
ble our Thoughts, provided it be not leſs than ſixty 
Degrees, nor much more than 100: For the 
Breaches are now made by Mining, wherein ther 
is no more Trouble to carry the Point of a Baſtio 
with an obtuſe Angle, than with an Angle eithe 
Tight or acute. Moreover, there is this in it 
that Breaches are rarely made in the Point of 
- Baſtion, but in one of the Fronts, to the end, tha th: 
in paſſing the Moat the Aſſailants may not be en 
poſed to more than one Firing ; fo that provideq no 
the Angle be well able to reſiſt the Injuries of tia 
Time, it is enough. However, much more thai ve 
100 Degrees are not to be exceeded, becauſe tha 
being more open, it would require the capital Link 
to be ſhort; in which caſe, the Baſtion would no 
have room ſufficient. 


Set. 5. Of the Angle of the Courtain. , 

; . el 
Engineers cannot agree concerning the Over th 
ture of the Flank; ſo that every one orders it ac 
cording to his Fancy. Erbard makes the Flank 
1 to the Faces of the Baſtions; ane 
is Reaſon is, becauſe the Flanks, being oblique 
above the Courtain, that is to ſay, making a 
acute Angle with it, are much more expoſed it 
the Enemy, and conſequently more difficult to bt 
ruined, as not being battered by the Cannon bu 
very obliquely : But granting that this were ſo 
it is no leſs a Truth to ſay, that as they are bu 
little expoſed, ſo neither do they not ſurvey ve 
far; and it is impoſſible to make * ina 


* 
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brafures upon a Parapet, ordered after that Man- 
ner. For to play the Cannon above the Parapet, 
b to make it impoſſible to preſerve it in a good 
Condition; beſides, that a Flank diſpoſed after 
that Manner, can never defend the Paſſage of the 
Moat, nor flank the Breach, nor in the laſt Place, 
uncover the Covert-ways. As for Monſieur /e 
(bevalier de Ville, who makes the Flank perpendi- 
cular to the Courtain, he has more Reaſon for what 
he does, than Erbard; though his Flanks are leſs 
than thoſe which Monſieur Vauban makes uſe of, 
ind that they do not batter the Moat ſufficiently, . 
nor the Counterſcarps, which is the moſt eſſen- 
tal Part of the Defence. Beſides, it is but too 
well found by Experience, that when the Counter- 
carp is gained, the reſt holds out but a ſhort 
Time, the Reaſon of which, if it be demanded, - 
þ becauſe the diſpoſing of the Places is fo diſ- 
advantageous, that one Day ſees them reduced to 
Duſt; and the Embraſures made upon theſe Pa- 
apets, perpendicular to the Courtain, are too acute ; 
epecially if it be required that they ſhould clear 
the Covert-ways. I know it may be ſaid, that it 
b eaſy to make an Orillon, or Ear, and a retired 
Fank in a circular Faſhion : But the Orillon will 
be too feeble, unleſs you allow it the half of the 
Flank, and the Remainder will not ſuffice for its 
Defence, not having room enough for ſeveral Pieces 
to be placed upon it; beſides that, there muſt be a 
Mixture of great and ſmall Shot, which will cauſe 
n inevitable Trouble, 

Monſieur Pagan, a Perſon experienced to Per- 
ſection in the Art of War, and one who has juſtly 
quired the Reputation of being one of the moſt 
kkilful Engineers of our Time, was the firſt that 


altered 


3 , 
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altered the Gipaling of Flanks perpendicular tothe 
Courtain, by allowing them nat more Overture; 
for he makes them perpendicularly upon the Line 
_of Defence ; and he gives very goad Reaſons for it, 
in his Book of Fortifications; where he ſays, That 
his being preſent at above twenty Sieges, convinced 


him, that Flanks perpendicular to the Courtains, | 
were of little Durance: And he wonders that the 
Reputation given to the Hallanders, for their Per. 4 
fection in the Art of Fortification, ſhould be ſo great, p 
fince the Places fortified according to their Method 
make ſo little Reſiſtance ; and for that there is not 
one that is well defended from the Cannon: Nexer- 
theleſs, we may preſume to ſay, that Monſieur Pa-. 
gans Method is not altogether without Defects; ® 
tor the Enemy may batter a Flank ſo diſpoſed, be- 
fore he comes upon the Covert-way : Therefore, tu 
make the beſt of all Advantages which both the 
one and the other pcoduces in his Defence, Mon- 5 
ſieur Vauban allows an Overture to this Angle, from ih 
98 Degrees to 106, as may be ſeen, Book IV. C. 1 - 
Sect. 3. For by this Means the Embraſures made 1 
in the Parapet in this Flank, perfectly uncover tho. 
Moat and the Covert-way. And 7 1 Monſieu 0 
Vauban ſhould not have made this Flank in a crook 
ed Line, by Means of the Orillon and the retite YI 
Flank, however it ought to be preferred befor 
others; becauſe the Ravelin covers the Overture N 
which is allowed it above the Perpendiculars to the [; 


Courtain, and conſequently it is not too much ex 
poſed ; beſides that it conſiderably enlarges and di 
miniſhes the Faces, which are the largeſt Parts of 
Fortification, . 


CHAP 
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CHAP. II. 


07 the Flank. 


E RE we muſt repeat what we have already 
H faid, That though the largeſt Flanks are the 
beſt, nevertheleſs it is a Thing diſputed among the 
Engineers, Morfheuſer made the Flank to a Square 
of 16 Fathoms; to a V, of 18; to a VI, of 20; 
wa VII, of 22; to an VIII, as far as a Dodeca- 
yon of 24. Freittag made it to a Square of 123 
ba V, of 14; to a VI, of 16; to a VII, of 18; 
to an VIII, of 20; to a IX, of 22; to X, of 
24; which Length he retains alſo in Polygons of 
11 and 12 Baſtions. Goldman made it a Square of 
12; to a V, of 16; to a VI, of 18; toa VII, of 
20; to an VIII, of 22; to a IX, till he came to 
Palgons of 12 Baſtions of 24 Fathoms. In gene- 
al, the Hollanders make their Flanks to a Square 
o 16 Fathoms, 2 Feet; to a V, of 18 Fathoms, 
2 Feet; to a VI, of 19 Fathoms, 2 Feet; to a 
VII, 19 Fathoms, 5 Feet; to an VIII, 22 Fa- 
thoms, 1 Foot; to a IX, of 22 Fathoms, 1 Foot 
ad a half; to a X, 23 Fathoms, 2 Feet; to a 
XI, of 24 Fathoms, 2 Feet. Monſieur the Count 
of Pagan allows the Flank in a Square, 19 Fa- 
thoms, 1 Foot; to a V, 24, Sc. as you may ſee, 
Lib. 3. Chap. 16. and 17. 


CHAP, 
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CHAP. II. 
Of the Faces. 


S the Face is the moſt dangerous Part of 

Fortreſs, and for that it 1s extremely ex 
poſed to the View of the Enemy, it is requiſite th: 
it ſhould be as ſhort as may be; for that, by ho 
much it is the more advanced towards thr Field 
by ſo much it is the more liable to be attacked 
Whence it comes to paſs that the Enemy of lat 
generally makes choice of that Part to begin hi 
Breaches. As to the Length of the Faces, the En 
gineers differ as much one among another, as the 
do about the Flanks. Adrian Metins would hay 
the Face to carry two third Parts of the Courtain 
| Monfieur, the Count of Pagan, allows it in a Squar 
fifty-five Fathoms, and permits the ſame Leng 
for the Polygons. Freittag would have the Face to 
be always forty-eight, Fathoms, according to thi 
Practice of all the Hollanders. As for the Lengtho 
the Faces, after F exbes s Method, ſee Chap. 16. 0 
the third Book. 


eee — — br 
CHAP. Iv. | 
Of the Orillon, and Flank retired; togetht 


with the Bri fore, or Place where the gredl 
Guns are 10 e planted, 


S for what concerns the erecting of the Ori 
lon, and Flank retired, — to Mon 


fieur de Vauban's Method, chere needs no more 


un to read what he has written thereupon, in the 


Method; which though it is not better, how- 
er it is as good. 
1. After the Out- lines of the Fortreſs are drawn, 
ride the Flank of one of the Baſtions into three 
qual Parts, and the Face of the oppoſite Baſtion 
nto CWO, as A B, BC. 


middle of the Face, a Line through the third Part 
Uthe Flank, which is the neareſt to the Angle of 
the Shoulder D, prolonged in the Body of the 
kſtion of five Fathoms, as D E. | 


two equal Parts; as FG and G D, from which 
Pont G, erect a P dicular of about two Fa- 
toms, as GH. ly, Set the Compaſs upon the 
Point H, and fo draw the Rounding of the Orillon, 
pining F D together. | 

4. Draw from the re-entering Angle of the Moat 
H a right Line through the Angle of the Courtain 
L prolonged in the Body of the Place, of an equal 
bigneſs to the Line D E, that is to ſay, of five Fa- 
tioms, as KI; to the end that you may have the 
briſure, where you may place the Piece of Cannon 
that points towards the Half. Moon, and cannot be 
tattered from the Field; becauſe it is, as it were, 
covered by the Ravelin. Laſtly, To make the 
Rounding of the Flank retired, take the Diſtance 
KE, between the Points of the Compaſs, and make 
&*ions toward the Moat, in L; from whence af- 
terwards draw the Arch from K to F. | 

It cannot be ſaid, but that theſe Orillons are 
very good; for theſe Roùndings give leſs Advan- 
lge, to the Enemy's Cannon, and enlarge the 
| Room, 
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ond Chapter of his third Book. But here is a 


2. Draw from the Point B, which ihe 


3. Divide the ſame third Part of che Flank into 
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the ſmall Shot to hinder the Paſſage of the Moat, 


3 
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Room, as well for placing the Cannon, as for t 
Muſketeers. If you object, That the Diſtance fro 


that Part where the Enemy, may paſs the Moat, is 
too great; I anſwer, That the principal Defence c 


_ conſiſts in the Tenail ; where you may ſet a Body 
of Muſketeers to fire continually, © 
Upon this Method, Monfieur de Clermont ob 
ſerves, That the Orillon of the Square would be 
too little, if you allow it no more than the third 
Part of the Flank, as to the Polygons; and there- 
fore he requires two fifth Parts of the fame Flank 


— oo 


for the Orillon. See the Plate P, Fig. XXII. a 
the End of the third Book. 
CH AP v. 


- Of the Courtain. 


N regard the Courtain ought to cover the great- 
2 eſt Part of a Work, it is requiſite that it ſhould 
be of a reaſonable Length; that is to ſay, that it 
ſhould. never be ſhorter than ſixty Fathoms, and 
never longer than an hundred. Monſbenuſer allows 
it ſeventy-two Fathoms ; and Freittag as much. 
Goldman would have the Length to be of ninety-ſit 
" Fathoms ; Anthony de Ville 100. Tieu makes it : 

ſeventy- four Fathoms in Length; Hime! eighty- Par 
four. Monſieur de Clermont allows it three fifth WB k 
Parts of a Polygon; the Count de Pagan ſixty Fa- ¶ ac 
thoms. Monſieur de Vauban forms it according to 2 
the Plurality of the Baſtions: As you may ice, {Wand 
Lib. 3. Chap. 17. | fred 
As to the Figure of the Courtains; there are ſome 


'Engineers, who will have them to be as is marked 
| [ 


Nr FE 


t the Letter A; of which the Conſtruction is 
uch. See the Plate P, Fig. XXII. at the End of 
te third Book. - ir 

1. Divide the Line A B into five equal Parts, as 


bemi-Gorge, as B C, A D. | 
2, Divide the ſame Line AB into three equal 

Parts, and take one for the Capital, as BE, A F. 

Where theſe three Parts are marked, as at; 

G, bting down from the Points RG, two 
xrpendiculars, of which let each have the third 
Part of the capital Line for its Length, as R HH 
d G I, and then join H and I together by a right 
Line 


＋ Make upon the Points D and C, the Angle 
if the Courtain of 100 Degrees, and allow to t 
Flank the Length of the Demi-Gorge, as D P an 
CQ. This being done, join E Q and DP together 
b have the Faces. The Defects of the Courtain 
it, 1. That it is too ſhort. 2. That the Fortifica- 
lon takes up too much Room. 3. That it renders 
tle Baſtion too acute. | 8 

Others there are that form an Angle without- 
nd te, as that which is marked with the Letter B. 
re Conſtruction of which is after this Manner: 
ch. 1. 0 755 the Line AB into five equal Parts, as 
; AC, D, DE, EF, and F B. 
OY 2. Divide the firſt Line AB into three equal 
-r, and allow one for the Capital, as A I, and 


ith 2 then join H I and B K together, to gain the 


Fa- aces | 
08 2. Divide the Courtain CF into two equal Parts, 


ee, d upon the Middle, marked with the Letter L, 


rect a Perpendicular ; which has the half of the 
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AD, DM, NG and CB, and take one for the 


* Draw 
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4. Draw from CF two ſtreight Lines to the 
Point M, and your Courtain will be made. See 
the Plate P, Fig. XXIV. 
Others. make the Courtain of a circular Figure 
withinſide, like that which is marked C: The 
Conſtruction of which is as follows. See the ſame 
Plate, Fig. XXV. 8 
HFlaving obſerved what has been ſaid touching 
e three firſt Points of the preceding Courtain, 
take the Extremities of the Courtain B C, and make 
two Arches to croſs or cut one another underneath; 
and from this Point of the Interſection dray 
an Arch from one End of the Courtain to the 
commer.” + © cee 
Laſtly, There are others that form the Courtai 
of a circular xt withoutſide, like that which 
is marked D. The Conſtruction of which is like tc 
that which wehave already deſcribed, only that here 
ou make the Interſection above the Courtain in 
E. From which Point you afterwards draw the 
Arch from one End of the Courtain to the other. 
The Breaſt Courtains are thoſe which are drawn 
ſtreight out-right from one Flank to another. See 
the ſame Plate P, at the End of the third Book, 
Fig. XXVI. 
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CHAP. VI. 
F the Parapet. 
N regard that this Work is raiſed to cover the 


Cannon and the Soldiers which defend the 
Place, it muſt be allowed a reaſonable Height 
Rs | ani 
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ind Breadth. Cellarius allows it ſix Feet in Height, 
with a Foot of. ſloping within Side; to the end 
the Soldiers may be able to ſtand the better when 
the Parapet is reared after that Manner. The 
Height withoutſide from the Cordon ought not to 
ke above four Feet, becauſe the ſloping which is 
made by thoſe different Heights, inward and out- 
jad, gives the Soldier an al View of the Covert- 
ys, and the Moats that are before him. As for 
the Thickneſs of the Parapet, Monſieur Clermont 
lows it for the Baſis, the third Part of the Baſis of 
the Rampart. The Count de Pagan makes it three 
Fathoms broad. Of which Opinion are ſeveral 
athers, as Goldman, Freittag, and Monſieur Vauban 
limfelf. © So that we may boldly ſay, That the 
Thickneſs of the Parapet is good, when it 1s not leſs 
than eighteen Feet, nor broader than twerity-four, 
for being weaker, the Parapet cannot long reſiſt 
the Force of the great Shot, which would ſoon level 
t with the Earth; and being thicker, it would 
inder the Soldiers from the Sight of the Moat and 
de Covert-way. 0 OO 

If you would line the Parapet, it muſt be al- 
ined a little Sloping, that the Soldiers may have 
lie better Footing. The beſt Lining of Parapets 
8 with Turf. As for the Earth or Mould which 
— os are to make uſe of in erecting a Parapet, it is 
ery requiſite to mix it with Withy IJwigs, or 
lumbles, and to ſow it with any Weeds that take 
deep Root, to bind the Earth together, ſo that 
Cannon may not eaſily crumble it down. Hay 


deeper Roots. 118 
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@ Burgundy is alſo very good for this Purpoſe, in 
gud that there is no Plant that puts forth more 
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CHAP,.VIL.. 
Of the Banus 


T the Foot of the Parapet, upon the Platfort 
A are uſually made two little Steps or fm: 
Banks, of which the firſt is about two Feet bros 
Goldmen makes it four Feet, Freittag three, tl 
Count of Pagan two, Monſieur Clermont the fame 
and one Foot, and one Foot and a half high 
wherein they all agree. There are two made, ft 
that the Soldiers are not all of an equal Height. 
that the low Men are placed upon the upper Ste 
or Bank next the Parapet, and the taller upon 
- lowermoſt.' So that every one may have a Vie 

from the Parapet, and Diſcharge at his Eaſe. 
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C HAP. VI. 
2 1 ad ob Ta 


HIS Work is the principal Piece of a Fortif 
| cation; and therefore the Rampart ought 
de higher and broader than any of the reſt of th 
Parts. Fournier allows from the Breadth of t 
Rampart from fifteen to twenty - ve Paces; and ft 

the Height, from the Level of the Field from fit 
teen to twenty-five Feet. Freittag takes for tht 
Baſe of a Square nine Fathoms; of a Pentago 
ten; of a Hexagon eleven; off a Heptagon twelve 
of an Octagon thirteen ; of an Enneagon fourteen 
and obſerves this Breadth in all other. Polygon 
The Height of the Rampart he thinks ſufficient! 


a 
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be but three Fathoms; and he raiſes the ſaid 
Rinpart above the Level of the Field three Fa- 
toms; Monſieur Clermont would have the fourth 
Part of the Face allowed for the Baſe of the Ram- 
att, or in the Field from eight to twelve Fathoms ; 
kleving that a larger Breadth would not only be 
zeleſs; but alſo prejudicial, by reaſon of the great 
pace of ground it would take up, and the vaſt 
Quantity of Earth it would require. Monſieur de 
ban hever makes the Baſis larger than eleven 
fithoms, alledging the ſame Reaſon that Monſieur 
mont brings. The Height of this Rampart 
er exceeds four Fathoms, whether to cover the 
Houſes of the Place, or to command the Enemy's 
proaches : For being lower, the Garriſon within 
ld never command the Enemy's Works. If 
hey tell me that in ſome Places a higher Rampart is 
quiſite ; I anſwer, That a good Cavalier ſupplies 


igher. The upper Breadth of the Rampart ought 
d be from four to ſix Fathoms; for being too 


e made too broad to conſume the reſt of the Earth 
pointed for the Rampart; befides, that it would 
e prejudicial, becauſe too broad a Parapet hinders 
e Soldiers fram the Sight of the Moat ; and being 
do large, the Remainder of the Earth would not 

ice to make a gr Parapet, which is alſo very 
angerous. As for the ſloping of the Rampart, 
| lag been faid above, That there ought to be 
loved to the Talus, or ſloping of the Rampart, 


„ the ſloping oug 


tat Defect, without raiſing the whole Rampart any 


arrow, it would require that the Parapet ſhould 


| the Earth tumbling down from the Top to 
de Bottom takes up of itſelf. For every Body 
ws, that, according to the Badneſs of the 
Mee to be more or leſs, the 

L 2 | 
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better to ſuſtain. the Rampart. The; beſt Earth WM* 
is that which is called gray Clay, next to that the 


ſimy Earth, becauſe that by reaſon of their Cam- Ie 
mineſs, they better reſiſt the Inconveniencies of f 
Heat and Rain; beſides they bind exactly well 4 


together, ſupport themſelves with little ſloping, 
and feed the Roots of Weeds and Graſs better, 
To every Foot of Earth where the Rampart is 
raiſed, two Branches of Willow are to be ſet no 
bigger than a Man's Thumb: Beſides. that, the 
Earth is to be ſo hard rammed down, that it may 
fink four or five Inches, and that there remain 
not above ſeven or eight. Laſtly, You ought to 
ſow with Hay-Seed and Weeds upon the outſide 
in every Row, to the end the Earth. may inter- 
mix with the Roots. Nor is there any Herb that 
caſts forth more or deeper Roots than the Spu- 
niſb Trefoyle, or winged Clover. Moreover, you 
ought to erect the Platform fo, that the Plane of 
it may decline ſomewhat towards the City, to 
carry off the Water. When you plant Trees up- it 
on the Rampart, it is a great Ornament in Time 
of Peace, and a good Proviſion in Time of War. 
There are ſome Engineers that do not like thi 
Advice; for they ſay that the Wind makes ſuch 
Noiſe, when the Branches hit one againſt another 
that the Men can hardly hear one another: Be- 
ſides that, it is a great Hindrance to the Centine 
which is a Conſideration not altogether to be te- 
jected. Laſtly, we cannot paſs by in Silence the 
Fancy of ſome Men, who proportion the Thick 
neſs of the Rampart to the Number of the Baſt 
ans of the Fortification; as if a Hexagon ought 
not to have as good a Rampart as a Decagon. 
would fain.aſk them, Whether ſmall Places are not 


* attacked 


— 
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attacked with the ſame Arms as great ones? If 
bee anſwer, That there is more Earth taken out 
e the Moat of a large Place, than a ſmall one; 
ere ly, That it may be ſpent upon the Glacis: 
«11 er that the larger the Glacis's are, the better they 


Te, | 


of  - CHAP. IK. 
Of the Embraſures and Merlons. 


TAN have propoſed ſeveral Sorts of Em- 
© braſures, but the beſt are thoſe which are 
Ireight. and narrow withinſide, and wide towards 


be Field ; to the end that the great Guns may play 
ba- ich more Eaſe toward the Right and Left. The 
Merlons, to the end that they may be good, ought 


be made of Earth, the moſt eaſy to be tempered 
ut may be: And this Earth ought alſo to be mixed 


up- ich Withy Twigs, or Brambles, provided they 
mee Root, after which they are to be lined with 
ws 0 Turf. ; | | 
thi as 


) #4 : he” 


'C HA P. X. 
Of the Moat in the Body of the Place. 


| N regard that every Fortreſs ought to be envi- 
| roned with a Moat, we ſhall briefly examine 
lich Sort of Moats are firſt to be preferred. Some 
ate them broad, others narrow; one draws the 
loat parallel to the Faces, another draws them 
rower toward the Point of the Baſtion, than in 
L 3 any 
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any other Places. Laſtly, one is for a dry Ditch 
another for a Moat that is full of Water, On 
. prefers a Moat very deep, but not ſo broad; and 
ther would have it broad, but not ſo deep. Let 
examine every one of theſe in order. The Coun 
of Pagan makes his Moat for a Tetragon ſixteen Fa 
thoms broad; and for Pol 1gons of twenty, hi 
Depth does not exceed four Fathoms. Monſieu 
Clermont takes from ſixteen to twenty Fathoms, fe 
the Breadth of the Moat, without any regard tt 
the Plurality of Baſtions, and makes it hollow fron 
eighteen to twenty Feet. Fournier would have 
broad from fifteen to twenty- five Paces, and dee 
from fifteen to twenty-five Feet. Cellarius make 
his Moat three Fathoms deep, and broad at the To 
about nineteen, and at the Bottom near thirteer 
Monſieur de Vauban prefers Monſieur Clermont 
Way before all the reſt, as to the Breadthand Dept 
of the Moat: For as to the Way of drawing o 
the Moat, Monſieur Clermont makes it narrowe 
toward the Point of the Baſtion than toward 
other Parts; more eſpecially if the Flanks are large 
for he ſays, that otherwiſe, it would be requilit 
that the Moat ſhould be as large as the Length 
the Flank, or elſe much narrower; and in the f 
Caſe there would be a Neceſſity of making it ve 
ſhallow, which wauld render it defective, for th 
the Enemy would eaſily ſhoulder himſelf into! 
And ſuppoſing it were of a reaſonable Depth; th 
would be Ground which no Body would kno 
what to do with, by reaſon of the extraordins 
Wideneſs. And in the ſecond Caſe, there wou 
be one Side of the Flank that would not uncot 
the Moat, which would be againſt the Rul 


of Fortification, Others anſwer firſt, that 


ode IV. A Treatiſe of Fortification: 15 

he Moat were as large as the Flank, with a mo- 

erate Depth, that Wideneſs would hinder the 

Enemy from croſſing the Moat, without great Loſs 

his Men. But if the Depth were a little mofe 

ban ordinary; and it ſhould be aſked, what ſhould 

te done with the Earth taken out of the Moat? 
hey reply, it would make the Glacis. The Learned 
may judge as they pleaſe ; but for my part, I hold 
ith them that are for making the Moar parallel to 
he Line of Defence. If they ſtill object, That the 
Rounding of the Moat being as large as in other 
Paces, all the whole Courtain and Face of the op- 
olite Baſtion cannot be difcovered; we muſt an- 
that if they would uncover thoſe Parts above 

he Rounding, they ought to make no Moat at all, 

ecauſe the Point of the Baſtion itſelf is not proper 

Ir that. Add to this, that if the Moat be made 
urrower toward the Point of the Baſtion, the 
Enemy having once gained the Point, the Earth of 
ich filled one Part of the Moat, he will eaſily 

as it by, throwing Bavins over the Ruins of the 
Kaltions, which will ſhew him, as I may ſo fay, the 
Way to enter directly into the Baſtion. . 

The next Queſtion is, whether a Moat full of 
Mater is to be preferred before a dry Moat ? 
lich a Diſtinction between the great and ſmall 
aces will quickly decide. As for great Fortreſſes, 

cannot be denied but that dry Moats are to be 
referred: before thoſe full of Water. Some will 

dect, That a Moat full of Water ſecures a Place 
anſt Scaladoes and Surprizes ; beſides that, is 
hard to be filled up; and that it affords great 

wuble to the Enemy, that would either paſs 
or cover himſelf, or fight within it: And that 


152 A. Treatiſe | of Fortlfication; Book IV. 


on the other Side, beſides that a dry Ditch is 
extremely expoſed to Surprizes, very eaſy to be 


filled up, and no leſs eaſy to be paſſed , it is very 

roper to-cover the Enemy in making of Mines, 
w Means of -which he may blow up a great Part 
of the Place: . But I anſwer-to this, that as well 
a Moat full of Water hinders the Sallies of thoſe 
within, without the Help of Boats, which make 
ſo great a Noiſe, that it is impoſſible but the Out- 
Centinels near the Place beſieged, muſt hear it; 
and the ſame that is to be ſaid of the Sallies, is to 
be ſaid of the Retreats.  Befide, if the Water that 
fills the Moat be not-a running Stream, it begets 
an unwholſome Air, cauſes frequent Diſtemper, 
and renders the Soldiers leſs courageous, by reaſon 
of the noiſome Stenches that ariſe out of it; and 
on the other Side, beſides that, a dry Moat js more 
commodious for Sallies, and ſafe Retreats; there 


is no Fear of Sickneſs proceeding from noiſome 


Water, and unwholſome Air. To ſay ſomething 
of the Convenience of Mines, which the Enemy 
has to make, you muſt make a Cuvette, or a little 
Dike in the Middle of the Moat, from: fifteen to 
twenty Feet broad, and very deep; for the deeper 


it is, the better it is: Surround it with a good Pa- 


rapet with Paliſadoes round about; and ſo you 
will be ſecure from Mines and Surprizes. As for 
little Fortreſſes, a Moat full of Water is better than 
a dry, becauſe Sallies, Retreats, and Succours, are 
not ſo neceſſary as in great Places. The Moat 1s 


alſo to be rounded before the Point of the Baſtion, 


to the end that it may be of the ſame Widenels 
quite through, and that it may not advance too 


far into the Field; which it would do if it were 


inted. Ju alſo ſet a Corps de Gard upon 
Pointed, You may alſo ſet a Corps de " 
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this Rounding, the better to defend the Covert- 
way. Laſtly, When you would line the Moat, they 
ever allow it any great Talus or Sloping; only they 


low it ſuch as the Earth of the Rampart, and the 
Moat gives it of itſelf, | 


— . 


2 * r 


OA 


Of. the Meat belonging to the Outer-Works, and 
* © the Avant-Moat. 


„ 


HE Moat, belonging to Outer- Works ought 

to be neither ſo great, nor ſo deep, as that 
which belongs to the Body of the Place: For a 
Wideneſs of twelve Fathoms ſuffices for theſe 
Moats, being hollow from twelve to fifteen Feet. 
In ſhoxt,. there are ſome Engineers, who make 

2 little Moat about the Glacis, though others 
praftiſe quite contrary. The firſt pretend that 
the Earth taken out of the Moat, ſerves to fortify 
the Glacis, and ſecure the Covert-way. On 
the other Side it is ſaid, that the Avant-Moat 
ſerves only to hinder the Sallies and Retreats of 
the Garriſon: And this Reaſon prevails; for if 
you have need of Earth, the better to ſecure your 
Covert-way, you may make the Moat of the 
Body of the Place deep, and employ the Earth 
which you take from thence, - for that Purpoſe. 
If you'think that this Moat prevents Surprizes, 
and the Approaches of the Enemy; I anſwer, 
That a good wide Glacis will do the ſame, with- 
out being at ſo much Charge for an Avant- 
Moat. - Neyertheleſs, ſometimes they are con- 
ſtrained to environ the Glacis with ſuch a Moat : 
They 
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They make it five Fathoms wide, and two deep, 
Such a Moat as this you may fee about the Citadel 


1 


— 


* 
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CHAP. XII. 
Of the Covert-way, and of the Glacis. 


GO OD Covert-way will require at leaſt five 

A Fathoms in Breadth, eſpecially if the Ground 

will it it; for one broader is uſeleſs and preju- 

dicial, unleſs its Parapet be higher than ordinary; 
otherwiſe it is eaſily pierced by the Enemy's Batte- 
ries: And one leſs wide, is defective in this, that 
there is not room for the great Guns and Men, but 
one will hinder the other. Beſides that, when it is 
too narrow, it is not flanked on ſo many Parts as it 
ought; and it may be ſaid, that this Part muſt be 
then too much in View of the Enemy, whoſe 
chiefeft Effort in a Siege it is, to make himſelf 
Maſter of the Covert-way. pens | 
This Covert-way has no other Security than the 
Glacis, which ſerves it for a Parapet round about. 
The Wideneſs of it ought to be at leaſt from thirty- 
fix to forty. Fathoms, loſing itſelf inſenſibly in its 
Inclination towards the Field. Bur. the better to 
ſecure the Covert-way, we muſt ſay, that the 
largeſt Glacis's are the beſt; for that by this 
Means, the Enemy lies more, open; and the leſs it 
has of Slopings, the better they are, becauſe the 
ſmall Shot is the more ſecure in the Covert-way, 
and does more Execution. In ſhort, there is no- 


thing to be ſuffered about the Glacis, that may 
oye | fayour 


— 


1 
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fvqur the Enemy in his Approaches: So that if 
the Glacis be- higher than five Feet above the 
Coyert-way, you muſt put one or two Banquets 
below, as need ſhall require, for the ſhort ſtatured 


— k — — G — — 
CHAP. XII. 
Of falſe Brays. 


HE it is, that ſome will aſk me why the 
French admit no falſe Brays in their Forti- 
ications, as being a ſecond Defence, and an ad- 
mitable Work to diſpute the Counterſcarp with 
the Enemy, and to hinder: him from croſſing the 
Moat. Moteover it is certain, that ſmall Shot 
does more Execution from a low than an high 
Place. Beſides, that the ſmall Shot placed in the 
falle Bray, doubles the Defence of it, as that 
Work doubles the Defence of the Place. But if 
you talk of the Defence, Why do, you then put 
the Counterſcarp before the F aces, knowing that 
thoſe Parts defend nothing ? You will anſwer, 
That this is to -diſpute the Paſſage of the Moat. 
But conſider, that the Enemy having broken the 
Parapet of the Point, may afterwards pierce 
with his great Guns the Walk that runs all al 

the Face: Beſides that, the ruining of chat Work 
very advantageous to the Enemy, who would 
willingly have wherewithal to fill the Meat. As 
for the part of the falſe- Bray that- is before the 
Courtain, it is no longer good; becauſe it does not 
flank the Faces of the Baſtions, nor hinder, the 
Paſſage. of the Moat, which is objected * 


* 
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for the principal Reaſon. Nevertheleſs the Re- 
mainder of that Work, which is before the Flank, 
will be good: But know that this Part is eaſily ren- 
dered unſerviceable, by the Ruin of the Rampart, 
and the Parapet of the Flank, which falling within- 
ſide, fills up its Platform: And if the Rampart be 
lined, the Splinters of it maim the Soldiers that 
guard the Flank of the falſe Bray, To remedy 
which Defects, the French now-a-days erect Tenails 
m the Moat before the Courtain, and before the 
Flanks ſeparated from the Body of the Place, by a 
little Moat, to the end the Fall of the Rampart of 
the Body of the Place may not kill or wound thoſe 
that are in it, being lined with Walls. There is 
nothing of all that you talk of falſe Brays, that can 
be attributed to theſe Tenails; beſides, that they 
caſt not the half of what thoſe other Works do. 


'CHAP. XIV. 
Of Cavaliers. 


FAAvaliers are one of the beſt Defences of a 
| Place, becauſe they moſt notably ſcour the 

Field, which obliges the Enemy to open his 
Trenches at a great Diſtance, in regard theſe are 
as ſo many ſecond Baſtions, which are oppoſed 
to the Enemy. And moreover, that they defend 
the Paſſage of the Meat, command the Covert- 
way, and above the Glacis; it is certain, that be- 
ing well diſpoſed, they may defend the Head dt 
the Breach, which the Enemy ſhall make in the 
Face of the Baſtion, wherein thoſe oa" - 


--- 
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gected · Now in regard that Opinions are different, 
g well in reſpect of the Place where they are to be 
65 the ard of their Figure, lee us the the Rea: 

both of the one and the other. N 


J. There are ſome that would have the 2380 
lers placed upon that Part of the Courtain, which 


covers the Face of the oppoſite Baſtion; that is 


to ſay, upon the Lines of the ſecond Flank, as A; 
the Conſtruction of which 1 is ſuch. See the Plate 
Q. Fig. XXVII. 

1. Bring down a freight Line perpendicularly 
under the Flank, and upon this Line put two third 
Parts of the Pemi-Gorge, as. AB. 


2. Divide the Line AB into two equal Paris as 


AC, CB, and prolong perpendicularly the Point 
c till this Prolongation be equal to the Peri 
borge, as CDP. 

3. Bring down alſo a 5 from 12 
Point D, of the Length CB, as DE 
kngth join B E together x4 a right Line. 


4. Having raiſed the Cavalier to a juſt rd 


hey give it a Parapet of three Fathoms, 0 
banquets, as is =T 

1. But it may be objected againſt this Situation, 
That the Cavalier does not flank, but very obliquely 
ud by Conſequence, that the Effects of it are of 
Ittle Conſequence. ' - 

2. That the Ruins which the Enemy' $ Canon 
nll make, as being oppoſed to it in Front, fall- 
ng between the Courtain. and the Cayalier, will 
inder the Execution of iy nap Shot of the ſe- 
* Flank. | Sn | 


II. 1. Others 


4x W 
= — 


| 
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Cavalier may flank two Faces of the Baſtions. To 


very large Overture. For to ſay, we ought to make 


B 4 Circle. 


II. 1. Others lodge the Ciyificr in the Middle 


of the Courtain, and give it a triangular Fi 
alledging, That in that Part, one and a . 


which it is z That a Cavalier cannot be 
erected after that Manier, but in Places which have 
more thatt half the Cbittrairi for the ſecond Flank; 
which would be very difficult, unleſs it were in 
Cities where the Angles of the Polygon are of a 


thele fecond Flanks very large, as well to augment 
the Firing from the Conttaih, as to gain room fot 

lacing. of the Cavalier; this is to male Baſtions in 
K Plate, that ſerve for 3 beeauſe, that by 


this Means, the Flatiks are made f6 ſtnall, that they 
ſeem to be only for Ornament. i 

2. That the Enemy ſtands in no Fear of the 
Firing from a Cavalier ne 9m after that Manner, 
when once hei is lodged _ n be- 
cauſe it is too high, 8 anon cannot plunge 
low enough, 


The Conſtruction of this Cavalier i is ſuck. See 
the. Plate Q, Fig. XXVII. 35. 

1. From the Courtain let fall a perpendicular 
T's and ſet off chere above fourteen” Fathoms; 2 


1 Take that Diſtance, and dre from the Point 


3. Divide chis Circle into three equal Parts, be- 

inning from the Point A; as; AC, AD, and 

D; which join together by right Lines; and, this 
ſhall be the Baſe of the Cavalier. | 


: 1211 — Fa: r 


4. Draw 
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4; Draw on the Sides A C, and AD, the 
liſ of the E r. Fathoms. But it is to 
de obſerved, That theſe Cavaliers are not to be 
— e e Fndio ay 
form of the Rampart, unleſs there be very ſtrong 
Reaſons to raiſe it higher. In the mean Tess 
tis very true, that t » cr is wor” buns 
than the preceding, becauſe the Angles of it are 
ery acute z for when the Angle A is carried away, 
il the reſt is worth nothing; ſince neither Cannon 
tor Soldiers can fubfift upon the Side A C and 
AD, by reaſon anne 
on them. how 


m. Some 1 FY Caraliers upon the Plat- 
om of the Baſtion, and dif it in ſuch a 

Manner, that the Faces and F of the Cava- 
| ler are parallel to the Faces and Flanks of the 
uon; as C. The Advantages that proceed 
{Won this Diſpoſition, are, that the Enemy be- 
{ got upon the oppoſite Counterſcarp, will be 

wubled to lodge his Cannon there, by reaſon f 
ee cannon upon the Flank, and upon "the Cava- 

let; which playing without — will dif- 
r Winount the Enemy's Arti inders him 
om raiſing Shoulderings to ſecure himſelf : Be- 
des that, the Breach of the oppoſite Face is much 
better defended, and the Field better ſcoured. 
lu one would think: they might enjoy all theſe 
Advantages without poſſefling the Platform of 
de Baſtion; and by that Means. aper che them- 
lives of the Advantage of making Entrench- 
tents; which favour the Defence of Aſſaults. 
kefides that, theſe Cavaliers are of no uſe for the 
hace of the Breach made in the Baſtions 2 8 

y 
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they ſtand. And there is this moreoyer, That the , 4 
Beſieger may at the ſame Time, with a Mine, carry abo! 
away a Part of this Cavalier with the Face of the 5 
Baſtion. And laſtly, It is for the Defendants te thon 
deprive themſelves of ſeveral. Advantages ; which. © 
we ſhall obſerve in the following Method, andi Tur 
which has all the Advantages of the preceding 8 ud. 
tuations, without being obnoxious to their Incon WW"? 
veniencies. But before we ſpeak. of this Cavalier Ml, It 
obſerve the Conſtruction of it; of which we here 
ſet down the Advantages and Diſadvantages. ralie 
1. If the Baſtion is empty, it ought to be fille ala 
up, till it come to be as high as the Platform. nd t 
2. Which being done, raiſe that which was empty i the 
upon the Platform, from nine to ten Feet. bey 
3. Having levelled that Height toward the Topf. B 
ou ſhall draw the Baſe of the Parapet of thre lant, 
atome, which ought not to be raiſed above fe 


Feet; becauſe the, Cannon are not to be placed 
higher; for that being higher, they would requir 
a Battery to be raiſed on Purpoſe. * 
W199 HET HH OBO do a Ev 
IV. Laſtiy, There are others that place the CMI. 
valier within the Baſtion of a circular Figure 
diſpoling TEE ; 
1. They prolong a Line of Defence in the Bod 
of the-Place, till it cut the Radius from the Cents 
„„ Þ Yr RO EO OI 
2. They divide the Diſtance between this Poi 
A, and that of the Gorge B, into two equal Parts 
; 3: From the Point C, they draw a Circle, whic 
makes the Baſe of the Cavalier. 
>il3- | 


1 4. 
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4. They raiſe this Place from nine to ten Feet, 
tbove the Platform of the Baſtion. * 

5. They allow this Cavalier a Parapet three Fa- 
thoms wide, and one high. | . 
6. The beſt Lining of this Cavalier, is with 
Turf; for if it were of Maſon's Work, the Bricks 
nd Stones, which will be ſhattered from it, would 
unoy thoſe that defend the Rampatt. 

[t is objected againſt this, That they do not 
kave room enough between the Foot of the Ca- 
ner, and the Parapet of the Flank, for the free 
PMfſage of the Men that are to defend the Breach, 
ud to traverſe the Guns, which are upon the Flanks 
if the Baſtion, becauſe their Carriages being long, 
bey will take up a great deal of Ground. 

But it is ane That this Cavalier being di- 
ant, at leaſt, five Fathoms from the Parapet, this 
Mage ſeems to be more than ſufficient t6 commu- 
rate between the Rampart and the Baſtion, in re- 
pelt of the Place of the Cannon; and in regard the 
Lageneſs of the Baſe of the Cavalier may be leſſen- 
u if it be found to incommode the Paſſage, we 
nult confeſs, there is Room enough, not only when 
Ihe Cannon are mounted upon ſmall Carriages, but 
at when they are mounted upon their uſual Car- 
ages, theſe Cavaliers bear them above all others. 


„ ans mn — 


CHAP. XV. 
Of Counterſcarps. 


T may be ſaid, That Counterſcarps cut in the 
Rock, are the beſt ; for, beſides the 9 ; 
| M | 


. ͤðÜ8wù? ˙Ü !. ˙⁰w ey 


of opening them, to deſcend into the Moat, they 


| Of the Streets, Places of Arms, Corps de Gar: 
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need no Talus or Sloping, as being ſufficient to ſup. 
rt themſelves. ; 

Thoſe that are lined are to be 4 
thoſe that are not, by reaſon of their Durance; 
though it may be feared, That the Enemy will make 
uſe of that Lining to ſecure himſelf, , and make 2 
Gallery all along with Embrafures, to play upon 
thoſe that defend the Moat : But this Reaſon ſig 
nikees little; for when a Moat is full of Water, thi 
Counterſcarp ought to be lined of Neceſſity; other- 
wiſe the Earth, being moiſtened by the Water 
tumbles eaſily down; but if the Moat be dry, 
Lining is not ſo abſolutely neceſſary. The Sloping 
ought to be allowed after ſuch a Manner, that if the 
Enemy ſhould enter with the Soldiers of the Garri 
ſon, upon ſome hot Occaſion, he could not eaſil 
get out again, That Part .of the Counterſcar 
which is before the Point of the Baſtion, ought to be 


rounded, to gain the Space above the Covert-way Ir 
provided you can keep there a Body of your Men — 


to be in a Condition to ſuſtain an Aſſault. 


* 
1 — 
— * n — ns. 4 — 
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CHAP. XVI. 


and Magazines. 


TJ Aving ſhewed, Book 3, Chap. XX. how tt 
make the Streets in a Fortreſs, we {Þ: 
firſt ſpeak of the Place of Arms. The grand 
Place of Arms ought to be in the Middle of tb 
Fort; the Conſtruction of which is * 
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t to be on the Side of the Baſtions; the Big- 


hold two hundred Men for every Baſtion ; or five 
hundred, if they are to ſuſtain a Siege: And in re- 
gird that every Mao marching in Battalia, takes up 
no more than three Feet in Rank, and ſeven in File, 
tis.caſy, to know how many Men will ſerve for 
every Fortreſs, and how large the Places of Arms 
ought to be. teig 

The moſt numerous Corps de Gard ought to be 
in thoſe Parts where the moſt numerous Guard 


mounts. There muſt be one or two Chimnies at 
kaſt; and a little Theatre of Wood all along, about 


— Feet broad, for the Soldiers to lie upon. The 


ue to be placed near the Gates, or Paſſages. 

In regard that there is always Occaſion for Am- 
munition, that is, for Powder and Ball, for the Sol- 
lers that are upon the Ramparts, there muſt be 
Arſenals near at hand. But great Care muſt be 
ken to put the Powder where it may not take 
Wet; much more, where it may be in Danger of 


The Magazines of Hay and Provender for the 
Cavalry, ought to be near the Stables where the 
Horſes ſtand. The others muſt be built in the moſt 
teure Parts of the Garriſon, | 

In regard the Soldiers, as well Foot as Horſe, 
re often lodged in Hutts; theſe Hutts are to be 


kt up near the Rampart 


wy * ® 


M 2 


hy XX. Sect; 3. The leſſer Places of Arms 
s of which ought to be proportioned ſo, as to 


three Feet high from the Ground, and ſeven or 
Corps de Gard, built after the ſame Manner, 


„to the end, that in caſe. 
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B 

of Neceſſity, they may be ready upon the Ram- if ;; 

part, to defend the Place. To which Purpoſe, the WM ;j 
Town is to furniſh them with Beds, Tables, 

Benches, and Hangings, for the Officers Chambers, z. 

under whoſe Government the Soldiers are to ſerve; ll ; 

their Preſence being neceſſary, to keep them in Or- d 

der, and from being injurious to the People of the Wl 6, 

Town. Every Hutt ought to be ſo large as to hold il d. 

four Soldiers. Every Captain ought to have 2 

particular Chamber, and another for two Lieute- - 

nants. Theſe Hutts ought to be eighteen Fathoms tee 

long, and ſeven and a half broad, and four FathomsWl (4, 

high though there are ſome that are higher, par 

| elſe 

. 2 | 

\ mit 

A e ps | Ing 

C HAP. XVII. be 

f ( Nai 


Of the Gates. 


GATE, if it be well placed; ought to be 
A the Middle of the Courtain z becauſe that i 
that Part it is defended with two Flanks, whicl 
lie on both the Extremities of it. The Gate can 
not be too well ſecured, becauſe that there Sur 
prizes are generally moſt attempted ; whether b 
petarding, or by Intelligence from the Garriſo 
Some place the Gates in the Flanks, becauſe, ſa y 
they, the Sallies'are by that Means more privatq to be 
and for that thoſe Gates look athwart the oppꝰ to ni 
ſite Flank. - But, beſides that, being ſo placeq T 
they very much weaken the Flanks, which are 2 ion 
moſt the chief Strength of the Place, and hinder b Thei 
that Means the oppoſite Face to that Flank froſ prop 


bein 
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being well defended; they alſo hinder the Uk of 
de retired Flanks and the Tenails. 
| As for thoſe. that are placed in the Faces of the 
WY Baſtions, they are worſe diſpoſed ; nor only becauſe 
; WH it is a kind of a Breach already made, but becauſe 
"Wh they are not flanked, but by a Part at a great Di- 
* WF ſtance : The Sallies alſo are too much in View; nor 
ic they be ſecured by any Work, but ſuch a one 
ss is not flanked ; which is a very great Detect. - 
; The Wideneſs of the Gates ought to be fram four- 
ren to ſixteen Feet. The Height from fifteen to 
ſeventeen. The Thickneſs like to that of the Ram- 
part of the Wall. They ought to be all vaulted, or 
elſe the greateſt Part of them, and well guarded. 

There muſt be great Stones laid at the Extre- 

nities of the Gates, to hinder the Carts from ſpoil- 
ng the Wall. The Wood of the Gate ought to 
be of good Qak,. joined and faſtened with good 
Nails and mm Pars of Iron, 


—_ * 7 . "TT IS - — A —_— 


| 0 1 A P. XVIIL 
1 i Back-Doors,. or e and Draw- 


n Bridges. 


I 13 13M 607 ae 


5 of ſuch a _Widenels that the Cannon 
may. paſs through them; that is to ſay, they ought 
o be from ſeven to eight Ferumide, and mo eight 
to nine Feet high. 

The Draw. ridges are — 55 after N Fa- 
ions; but the moſt uſual are made with Pliers. 
Their 75 and, their Wideneſs ought to be 
proportionable to their 17 or Frame * 

| ate 
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Sate which are to hold them, being drawn up. 
The Arms ought to be from eight to nine Inches 
thick, as alſo the Beam that joins them. 

The Shoulder to which the Arms are annexed, 
and upon which they are to turn, ought to be from 
fourteen to ſixteen Iaches in Diameter. The Extre- 
mities being bound about with two good Circles of 
Iron, you muſt drive through the Center two Iron 
Pins, a Foot long, and two or three Inches in Di- 
ameter, to the end that it may the more eaſily move 
upon a ftrong Band of crooked Iron, which is to be 
Joined to the Threſhold and Jaumbs, or Side-Poſts 
of the Gate. The Pliers are to be twice the 

Height of the Gate, at leaſt, and one Foot in Dia- 
meter. The inner Square muſt be traverſed with 
a St Andrew's Croſs, which will ſerve for a Counter- 
poiſe. The Chains are to be of Braſs, to the end 
that the Bridge may never be let down without 
making a Noiſe. | 


Err err cy moms ww 


—— — 
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CHAP. XX. 
© Of Bridges 


| T Bridges of a Town are to be from four- 
& teen to fifteen Feet wide; lower than the 
Field, and ſomewhat round. When they are 
ſtreight and even, they ought to be made a little 
higher in the Middle than toward the Extremities, 
that the Foot of the Gate may not be diſcovered. 
Though the Supporters of Bridges may be of Stone, 
nevertheleſs they will be better, if their Planks and 
Rails are of Wood, that they may be the more 
eaſily cut "down upon Occaſion, When there 15 
| no 
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no Half-Moon before a Gate, it is certain that the 
Bridge which croſſes the Moat-ought to be the 


wider, becauſe there muſt be a good Corps de Gard 


it, and a Draw-Bridge. But if there be a 
Hu: Moon, ſome turn afide the Way all along the 
Gorge of the Half-Moon above the Counterſcarp, 
and make a Corps de Gard and a Paliſadoe, which 
hinders the Entrance of the Enemy : Others carry 
the Way through the  Extremities of the Face. 
And a good Corps de Gard ought to be ſet at the 
End of the Bridge with a Portcullis. 


ö ? 


* 
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0 HAP. I, ; 
| ; 
N nd that Fottikcarion is either continual, 
or tranſitory, we ſhall now ſpeak of the Jatter, 
as having given full Inſtructions for the firſt ; 1 
Let us begin with a Redoubt. 2 
Of the raiſing a Redoubt. join 
3. 
1. Make a Rectangle Square, each Side of which trol 
contains from twelve to twenty Fathoms. ww 
2. Within this Square draw the Baſe of the Ram- . “ 
part three Fathoms large; and that of the Parapet &e 
from nine to ten Feet. The Height of the Ram- 


art above the Level of the Field ought to be three 

et; and that of the Parapet above the Platform 
of the Rampart, of five, as is uſual: Or of ſeven, 
when there are two Steps or Banquets: Though 
ſometimes they raiſe the Rampart a little higher, as 
Neceſſity requires. 

3. About the Rampart toward the Field draw 
another Parallel three Feet wide, which is callec 
the Berme. 
1. Above the Berme make a Moat of four Fa 
thoms, with a Rounding before the Points of the 
exterior Sides: The Depth of the _ ought ta 
be : about eight or ten Feet. The 


„ 
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6. The Bridge for Entrance i into the Redoubt 
ought to be ten or twelve Feet broad, when 
ould bring the Cannon into it; otherwiſe five or 
ix Feet of Breadth will ſuffice. See the Plate ate Q, 
fig. XX VIIL in Chap. XIV. Lib. v. 


_ . 


WES II. 
. of the Half-Redoubt.. 


RAW a ” of ſeyenteen F athoms, as AB. 

2. Make an Iſoſceles Triangle of twelve 

Fathoms from the Points AB, as AC, CB, and 
pin A C and CB together. 

3. Prolong the Line AB, and place upon the 

Wianpron on each Side, eight Fathoms and 

4 All the reſt is done, as in de precedent Work. 

e the Plate R, 8 a 


- 
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CH A p. II. 
of the Srar-Square. n 7 nr ; 


AKE. a. 2 each side big 
twelve Fathoms in Length, as ABCD. 
2. From the Middle of each exterior Side, draw 
Perpendicular of two Fathoms, as DEF G; and 
tterwards draw AB in the Point E, BC in the 


ql. The reſt is done, as in the Redoubr. Soe the 
R, Fig. XXX. 5 71 


* & 
4 24 


wont F, D C in the Point G, and DA in the Point 


CHAP. | 


1 
; 
- 
| 
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* * IV. 
of the Car- Pentagan. 


RAW a Circle of twenty-ſeven Fathoms, 

and divide it-into five equal Parts, with 
thicty-one Fathoms five Feet, as. A,B, C, D, E. 

2. Join the Sides together by ſtreight Lines, and 

divide each into two equal Parts; let fall from the 
Middle of them the Perpendiculars of five Fa. 
— F, G, H, I, L. 
3. Draw from the Points A, B, 0 D, E, 
freight Lines into the Points F, G, II. I, I. 

4. The Baſe of the Rampart is ſix Fathoms, 
"That of the Paraper two. The Berme three Feet, 
And the Breadth of. the Moat five e det 
Fig XXI. of 1 ers R. 


" " * a "= 4 " 
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| C HAP. V, 
RAW a Circle of twelve Fathoms, and 
divide it into twelve 8 Parts, as AB 
CDEF. 3 
2. Join theſe Points e. by ſtreight Lines, 
and divide each into — PLA then let fall 
from the Middle a Perpendicular of two Fathoms, 
as G H, IK, MN. 2 
3. Join theſe Points with the fx ff, as in the 
preceding Works. 
B Draw the Baſe of the Rampart of three Fa- 
thoms; that of the nine Feet; —_— 
three Feet; and the Moat of ſise Fathoms. 
thePlate R, Fig. XXIII. g 
CHAP, 


— — 
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CHAP. VI. 


of the Triengl of Half Baftions. 


AKE an equilateral Tenge of which 
L each Side contains Perky our athens, 
8AB 

2. Prolong the Side AB, and place upon the 
prolongation eight Fathoms, as BE. Then alſo 

g the other Side BC, and place uponthe Pro- 

tion eight Fathoms CF. Laſtly, Place upon 
that of the Line CA. the ſame Diſtance, as A G. 

For the Demi-Gorges take the ſame Diſtance, 
15 H, CH, and A L, and then raiſe Perpendiculars 
upon the Points H, I, L. And for the Flanks a 
Length of four Fathoms H M, IN, and LO. 
This done, join the Points ME, 06, and NF to- 
gether, to gain the Faces: And chus you have the 
Deſign of your Triangle. 

4. The Baſe of the Rampart 4 up three Fa- 
thoms and a half. The Baſe of the Parapet one 
Fathom four Feet. The Berme three Feet. The 
Moat five Fathoms. It ought to be parallel to the 
Flanks, and round before the Points of the Half 
baſtion, See Per Plate R, Fig. XXII. 


8 1 


1 
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CHAP. VII. 1721 
of the Shue ofthe Ee be. * 
Ms a Square, each Side containing 


twenty-four — as A, B, C,D.. 
Prolong 


* 
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2. Projong the Line B A, and upon the Pre 
3 ace eight Fathoms, as AE: The 
make that ef che Line A D, of the ſame Diſtancy 
il 6 This'done, prolong alſo the Line D Co 
eight Fathoms, as CG: Then make the latter Cl 
* ſame Length as BH. 
3. For the Demi-Gorges, Gee Fathom 
| BM, AI, DK, and CL. 
566 Raiſe upon the Points I, K, L, M, the Flan 
perpendicularly; the Length of which is four Fa 
thoms, as I, . P, * Te 
5. Draw the Faces, joining t r ( 
PFF, and OE. ' 157 * 
6. Having the Draught of the Square, let t 
5 as in the preceding Triangle. See the Pl: 
18 34 0108 


| 2 H A P. - vm: 
Of the Kae of entire Baſtions. 


2 AK Sabre, ak Side contin 
ily thirty-one Fathoms, as A, B, C, D. 
n 


om the Middle of each Side, let fall a Pe 
. — of four Fathoms, as E, F, G, H. 
Draw the Faces after Vauban's Manner, : 
thereto ten Fathoms. | 
4. Take the Extremities of the two Faces; 
from one of them, let the Compaſs fall upon 
Complement of the other; and in that Part where 
touches the Complement, join the ſame Point to 
-Extremity of the Face, which is the neareſt to 
5 for the F lank. That done, draw the Courtain. 


10 | 
| * 
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5. The Baſe of the Rampart contains five Fa- 
joms, that of the Parapet two Fathoms three Feet, 


te Berme three Feet, and the Breadth of the Moat 
k Fathoms. See the Plate 8, Figure 35. | 


— £©TYD — — 


F 
Of a Pentagon with. entire Baftions, 


R AWa Circle of ewenty-ſeven Fath 

and divide it into five equal Parts, wi 
ie Diſtance of thirty-one Fathoms . five. Feet,-as 
8. C, D, E; and join the Points together by 


wht Lines 

:. From the Middle of each Side let fall a Per- 
endicular of five Fathoms, and draw the Faces as 
lally, after Vauban's Manner; the Length of 
hich — be ten Fathoms. 

3. The Flank 1 by ſetting the two Points 
the Com n the two . — of the 
ces; of w ch e one falls upon the Comple- 
ent of the Line of Defence, as has been ſaid in 
2 Chapter: This done, join the two 

together for the Courtain. 
5 The Baſe of the Rampart takes up five Fa- 


5. The Berme of Feet: The Breadth of 
e Moat fix Fathoms. See the Plate 8, * 


CHAP, 
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CHAP. 4 


05 the Holf- Hexogon with entire Bite, 


RAW a Circle of rwenty-eight Fathom: 

four Feet, and divide it with the ſame D. 

| ſtance into ſix equal Parts, of which you ſhall t 
three for your temporary Work. 

2. Divide into two equal Parts each of the : 
Sides, and from the Middle let fall a Perpendicul 
df Dio the Bk e of which 

w acces as 5 let ti 

1 be Fathonis. 
=_ The Flank and Courtain are made, as int 
preceding Works. 
5. The Bafe of the Rampart vonthins fix F 
a. The Baſe of the Parapet two Fathoms fo 
Feet. The Berme three Feet. The Breadth of 
Moat fix Fathoms. See the Plate 8, Fig. 37. 


4 REMARK 


* In regard his Portificution: is only for pret 
Uſe ; and becauſe for that Reaſon it is ſometime 
ſtronger than the other, the Draught and Propo 
tion of it could not be aſcertained, as in a continu 
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regular Fortification. we may ſay, that moſ 1! 
frequently the * theſe Sorts of Forts Pert 
Taiſed like thoſe of Redoubts, See the firſt Chap th 


ter, 1 V. 
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CHAP. XI 
Of the Maxims of irregular Fertification. 15 


3 Fortification is chat, of which all the 
Angles are not equal one to another. 
ginal of ths Fortification proceeds from 
— * N d Cities; which were built after 
v regular Figure, and yet required to be encom—- 
with Walls and Baftions to defend themſelves 
wainſt the A ſſaults of their Enemies. But becauſe 
vas impoſſible to fortify thoſe irregular Places, 
nd make them, in reſpect of their Duration, equal 
bregular Places, there are certain Maxims, accord- 
hg to which they may be environed with a paſſable 
fortification. For Example: 

1. Every irregular Fortification ought to be made 
3 regular as near as 
tay 

2. The moſt irregular Forts are the beſt, provided 
bey be not too eaſy of Acceſs. 

3. Entire Baſtions are to be preferred as much 
8 may be, before Half-Baſtions. 

4 No Face ought to exceed fixty Fathoms. 

5. No Flank ought to be lefs than ſixteen Fa- 
boms, if it be poſſibfſe. 

Therefore when you are to make an | 
fortification, you muſt conſider, 1. The Quality 
the Situation. 2. The Time allowed to make 
be Work. z. The Number of Men which are to 
e put in to defend it. 4. The Number of Work- 
den. g. The Victuals. After all you muſt draw 
be Pla, and fortify it after the following Manner. 


CHAP. 
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| 50 
CHAP. XI. 
The Manner of fortifying an irregular Pla: 
* " aphere there is nothing br the Field, 


1. TJ Aving the Plane of the irregular Place, d 
| vide each exterior Side into two equ: 
Parts, and from the Middle let fall a Perpendicular 
2. Upon each exterior Side draw an Ifoſcek 
Triangle of 480 Fathoms. ' © 
g. Place upon theſe Triangles all the Parts and 
Diſtanc es which you make uſe of in a regular For 
tification, and take the Diſtances acroſs to pur the 
upon the Parts of your irregular Plane. Eor Ex 
ample : If an irregular Pentagon be to be fortifie 
I take 180 Fathoms, . and I make upon each exte 
rior Side an Hoſceles Triangle, A B C. Then J takt 
twentz five Fathoms, which 1 17 the Tri 
angle ABC, as CDE; of which the Length DH 
ſhall be the true Length for the Perpendicular of thi 
Line AB: Which * I put fifty Fathoms up 
on the ſame Triangle, as F G, the Length F G 
ſhall be the juſt Diſtance for the Face of my Work 
After this, I put again thirty. eight Fathoms thret 
Feet upon the Triangle; and the Diſtance take 
acroſs H 1, will give me the true Length for thi 
Complement of the Line of Defence. Laſtly, 
join the Flanks and the Caurtains together, as in 
regular. After which I divide the Flank into three 
equal Parts; I draw the Briſure as uſually, and re 
tain one of the three Parts of the divided Flank fo 
the Orillon, and the two others for the hollon 
Tower. See the Plate T, Fig. 38. 


CHAT 
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CHAP. XIII. 


(f the 275 of the Place in an irregulor 
Fuortiſication. 


HE Body of the Place make thus: | 
1. Take eleven Fathoms for the Baſe of 

be Ramparr, and put them upon each Triangle. 
ſhe Length acroſs will always give you the true 
adth of the Baſe of the Rampart. _ _ 

2. Take three Fathoms, and bring them 2 
bout the Place, without putting them upon, the 
Inangles. Draw the Banquets as uſually. 

3. Take twenty Fathoms for the Breadth of the 
Moat, and put them upon all the Triangles, the 
iſtance taken acroſs will be the true Breadth of the 
lot for every Side. The Manner of making this 
fortification is the ſame with that of the | mtg 
e the Plate T, Fig. 38. TE; 


0 H A p. NV. ** . 
if make a He 7 Meon before theo Fortifeati ons. 


E ** we whether the L Meng of the Cour- 
tain exceeds 100 Fathoms or no. If it de 
mom 100 to 140 Fathoms, take fifty Fathoms for 
be Capital of the Half- Moon or Ravelin. But 
it be larger than 140 Fathoms, erect before the 
Ravelin another Work, becher n Horn r Erwn- 
rk. If the Courtain be not longer than 100 
tahoms, take the Half of the Courtain with the 
tſure, for the Capital of the Ravelin, and the 
lt is done as in a regular Fortification. For 

N the 


N 
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the Baſe of the Rampart is eight Fathoms. That 
of the Parapet three. The Breadth of the Moat 
twelve. Theſe Diſtances are to be put upon the 
Triangles, before the exterior Sides of which yo 
— to place the Ravelin, and afterwards ale 
acrol 


Saks — 1 * nr — 


LAS . a4. 4. 1 


via wr: HA. BE. XV, 
e other exterior Works befor the far 
Fortiſicari ons. 


. an exterior Polygon exceeds 120 . and 
that you have {till room to erect a good Worl 

| before it, whether Horn or Crown-Work ; as yo 
may ſee in Fi ig: 3 20 which is a Crown- Work mad 
according to ules of Chap. 10. Lib. 3. Th 
Parts of it oughtall to be hers upon the Triangle 

AB, Is the Baſis of the Rampart of the Rave 
lin, and the Horn-work. 
3 Baſis of the Rampart of the Body « 

Place. 

E F, Is the Breadth of he Moat belonging 
the Rayelin and Horn-wWork. 

GH, Is the P Aula of the Horn-work 
from the End of which are drawn the Faces. 

IE, Is the Breadth of the Moat belonging t 
the Body of the Place. 

23, Is the Perpendicular of the Bod of the Place 

LM. Is the Face of the Horn-wor 
NO, The Complement of the Line of Defenc 
to the Body of. the Place. 

PO. The Face of the Bod of the Place. 

| RS, The Capital of the Horn- work. 
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TV, the Diſtance which joins the Point of the 


ital ro the Horn- work. 
ud Are the OT ION Hoen-wo rk. 


a 4 tilt. 


** 
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How 70 firtify an irregular Place chun built. 


O avoid much Labour, you muſt fortify the 
Parts of an old Fortification, and finiſh them, 
nthe ſame Manner as they were begun, unleſs they 
xe gone utterly to Decay; and then you may make 
what Alterations you Pat. To the End there- 
ſore, that Maney may be laid out to Purpoſe, 
aden the Flanks are repaired, they muſt allow an 
Overture of 100 Degrees. If the Faces are to- 
krable, let them alone as they are, to avoid the vaſt 
# crook in making others. Whence it comes 
that there is 0 ancient Place which is fortifi 
iter the French Mapner, becauſe the Engineers 
ure been always forced tb to labour == Dutch For- 
ffications. ” As £ the Rampart and Parapet, they 
nay. be better nk 5 Fate they have. 
bur to come to the Th U, let u us obſerve the | 
owing Rules : RATA 12 en 1 


. The exterior Side, the Leng of Jute Gauen 
15 to eighty Fathom A Demi-Gorge 
om fourteen to een Fnboms, and A Fenk ol 
cen Fathoms. 1 den a 

II. If the exterior Side et Pn * to 140 
hots, it is to be divided is ee . N of 
pl dich one is retamed for the Demi 

2 | Flank 


* 
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Flank changes according to the Variety of the 
Sides. For Example: If the exterior Side is of 


80 Fathoms, the Flank ſhall be of 16. 
* 7 7. 
| 100 1 18. 
_ | 105 120. 
enen ss. | 1s 1 
<| 115 Ai. to 
if off — The Flank of ag 
125 23. 
tl: Ao. 24. Fa 
e 287 N28. Le 
: 140 the Flank of 25 Fathoms 3 Feet. | 


This being well underſtood, it will not be diffi- 
cult to reduce it into Practice. Suppoſe the Pen- 
tagon following, of which the Side AB is 130 Fa- 
thoms, B C 124, CD 130, DE 113 Fathoms three | 
Feet, E A 146 Fathoms, and that you deſign to WI 16 

ortify. it. OS -N 

I. Allow the fifth Part of each exterior Side for ſti 
the Demi-Gorges, as AF, BG, CI, CK, DL, © 
DM, EN, EO, and AP. ** 

2. Raiſe upon F G, HI, KL, MN, OP, Per- {tr 
pendiculars for the Flanks, in caſe you cannot allow 
them an Overture of 100 Degrees; the Length of WI # 
which muſt be proportionable to the Length of the 
Sides. For Example: The Flanks F G ſhall have Wl C 
24 Fathoms, HI 22, KL 24, MN 20, EA 25 ti 
Fathoms and three Feet. 

3. In drawing the Line of Defence, you will 
have the Faces at the ſame Time. th 
4. The Baſe of the Rampart takes up eleven Fa- | 
thoms. That of the Parapet three, The N ta 


— * = 
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of the Moat twenty Fathoms. The Covert-way 


ind the Glacis, are made as is uſual. See the Plate 
W, Fig. 40. 


OBSERVATION. 


The Flank is left after the Holland Manner; that 
is to ſay, without either Orillon or hollow Tower, 
to avoid overmuch Expence. 


III. If the exterior Side be from 140 to 170 
Fathoms, the Flanks are allowed the following 
Length : 

It it be 145, allow the Flank 25 Fathoms 3 Feet. 

If 150, to the Flank 26 Fathoms. 

If 155, to the Flank 6 Fathoms 3 Feet. 

If 160, to the Flank 27 Fathoms. 


IV. The exterior Side ſurpaſſing the Length of 


160 Fathoms, to 280, is looked upon then as if it 
had two Sides; that is to ſay, that beſides the Ba- 
ſtions which are placed upon the Angles there ſhould ' 
be a Platform in the Middle; as you ſee in Fig. 41. 
where the Side A B is 200 abe and the Con- 
ſtruction of it thus 

1. Divide the Side AB. into rwo equal Parts; 
5 AC, CB. 

2. Divide Saber, the Diſtance, A CG or the other 
CB, into five equal Parts, to give one of them to 
the Demi-Gorge ; as A D, E B, CF, CG. 

3. Raiſe upon D G, F F, the Flanks of an Qver- 
ture of 100 Degrees, the Length of which ſhall be 
the Demi-Gorge. ; 

4- From the Point C, draw the Capital, which 
5 up the Length of the entire Gorge; as, 


N 3 8. Join 
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} 
Flank changes according to the Variety of the Wil , 
Sides, For Example: If the exterior Side is of * 
80 Fathoms, the Flank ſhall be of 16. v 
N 717. 
| 100 UT © 18. 
4105 19. 
1110 20. | i 
1115 21. 
if 15 120 122. 
| 125, 23. 
130 24. Fa 
9 CY 9 TY ni $6: Le 
140. the Flank of 25 Fathorns Z Feet, | 
This being well underſtood, it will not be diff- 
cult to reduce it into Practice. Suppoſe the Pen- ] 


tagon following, of which the Side AB is 130 Fa- 
thoms, B C 124, CD 130, DE 113 Fathoms three ] 
Feet, E A 146 Fathoms, and that you deſign to 16c 
ortify it. 1 r 
I. Allow the fifth Part of each exterior Side for tio 
the Demi-Gorges, as A F, B G, CI, CK, D be: 
DM, EN, EO, and AP. 2 
2. Raiſe upon F G, HI, KL, MN, OP, Per 
pendiculars for the Flanks, in caſe you cannot allo 
them an Overture of 100 Degrees; the Length ol 
which muſt be proportionable to the Length of the 
Sides. For Example : The Flanks F G ſhall have 
24 Fathoms, HI 22, KL 24, MN 20, EA 25 


Fathoms and three Feet. | 3 

3. In drawing the Line of Defence, you wil ure 
have the Faces at the ſame Time. the 
4. The Baſe of the Rampart takes up eleven Fa 4 
thoms. That of the Parapet three, The Breadt! qc 
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of the Moat twenty Fathoms. The Covert- way 
ind the Glacis, are made as is wn .See the Plate 
W, Fig. 40. 18 | 


OBSERVATION. 


The Flank is left after the Holland Manner; that 
s to ſay, without either Orillon or hollow Tower, 
to avoid overmuch Expence. 


III. If the exterior Side be from Hot to 170 
Fathoms, the Flanks are allowed the following 
Length : 

If it be 145, allow the Flank 25 Fathoms 3 Feet. 

If 150, to the Flank 26 Fathoms. 

If 155, to the Flank 6 Fathoms 3 Feet, 

If 160, to the Flank 27 Fathoms. 


IV. The exterior Side ſurpaſſing the. Length of 


160 Fathoms, to 280, is looked upon then as if it 


had two Sides; that is to ſay, that beſides the Ba- 
lions which are placed upon the Angles there ſhould - 
be a Platferm'in the Middle; as you ſee in Fig. 41. 
where the Side AB is 200 ane and the Con- 
ſtruction of it thus: 

1. Divide the Side AB — too equal Parts; 
n AC, CB -; 

2. Divide either the Diſtance, A G or the other 
CB, into five equal Parts, to give one of them to 
he Demi Gorge; as AD, EB, CF, CG. 

3. Raiſe upon D G, F F, the Flanks of an Over- 


ture of 100 Degrees, the Length of which ſhall be 
the Demi-Gorge. 


4. From the Point = — che Capital which 


nk up the Length of the entire Gorge; as, 


N 3 5. Join 


— 
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— — — ———— de 
- > - - a 
2 T 2 — 


4 


182 A Treatiſe if Fortification. Book V. 


5 5: Join the rr * the Flanks, and the Fe 

together, by a Lane, to gain the 

Faces, ses the Pla W. Fig. z.. Nt 

OBSERVPATION. 1 

Theſe Sorts of Baſtions are perfectly well de; * 
fended ; for the Flanks of the neighbouring Ba. 

ſtions play backwards upon their Faces; beſides The 

that, almoſt all the Courtain ſerves them inſtead of il de. 

| a fecong Flank, and very much augments thei — 

Defence. 3 Ys 2 | ac 

| eee 

V. The exterior Side ſurpaſſing 280 Fathoms 4 

two flat Baſtions are placed there; holding this fo | 

a Maxim, That the greateſt Side ought to be 1,08! 

Fathoms. ' 

"*_ whit 
2 fore 

f 5 "657 $96 with 
C HAP. XVII. 4x 


How to fortify an acute Angle. 


F you find by chance an acute Angle with the 
1 Circuit of a Place which is to be fortified, ſince 
it is impoſſible to repair this Defect; becauſe ye 
are obliged to make uſe of the old Ramparts; yo 
are only to put upon this Angle a tenail Baſtion 
which is thus erected : | 
1. Having made the Flanks, draw the Faces : 
'the Line of Defence requires; but in the 
would be exceſſive long, and would form too acute 
a Point, that is corrected by putting forty Fathom: 
WWW 


2. Jo 
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2. Join B D together by a right Line, and then 
livide that Line into two equal Parts, BE, ED; 
nd from the Middle of the ſame Line, let fall a 


Perpendicular, which has for its Length the third 


Part of the ſame Line; as-E F. RG: 

3. Draw the Points B D, in the Point F, by right 
Lines, and your Baſtion js made. t· times they 
rect little Ravelins before theſe Sorts of Baſtions : 
But to ſay the Truth, this Work is not worth any 
Thing; nor is it ever to be made ule of, but upon 
Neceſſity. But you ſhall meet with it in ſome 
Places; as at Geneva and Charlemont. This ſmall 
Ravelin muſt not be ſeparated from the Baſtion, but 
by a ſmall Moat of five or fix Fathoms. Moreover, 
here is no Neceſlity for its having Ramparts, but 
only a good Parapet Cannon Proof. There are ſe- 
reral other Ways of fortifying an acute Angle; but 
which are of no more Value than this. There - 
fore we muſt endeavour to avoid them; for not- 
mthſtanding all the Care a Man can take to fortify 
this Angle, it will be very defective. See the Plate 
W, F 18. 42. a | 
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E H A FP. XVIII. 
How to fortify a re-entering Angle, 
HERE are few irregular Places, of which the 


old Encloſure does not form a re-entering 
Angle; which is almoſt always ſecure, as being 
ken from ſeveral Parts. But uſually it is accom- 


panied with one Defect, that it almoſt always forms 
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the two faliant Angles which are next it, too acute. 
It is true, that if theſe ſaliant Angles were not too 
acute, your Firing-place would be very great, from 
a Work made upon the re-entering Angle, to de- 
fend the Baſtians that are in Sight of it; nor is it 
always a Fault to have theſe re-entering Angles, 
which are thus fortified, — + 

If the Angle be not very far ſunk in, and very 
obtuſe, as A, it is thus to be fortified : 

1. Place on each Side of the Angle great Demi. 
- Gorges, in caſe the Sides will permit ir, and raiſe 
rpendicular Flanks, as Jarge as you can. 

2. Join their Extremities rogether, by a right 
Line; which you ſhall divide into two equal Parts; 
and from the Middle raiſe a Perpendicular, con- 
taing the Moiety of the ſaid Line. 

3. Draw the Extremitics of the Flanks toward 
the capital Line of that Perpendicular, and your 
r Angle will be fortified, See Plate X, 

ig. 43. 

Fe the re-entering Angle be ſomewhat obtuſe, or 
ſtreight, in this Caſe, having taken good Demi- 
Gorges from every Side of the Angle, the Flanks 
are there to be raiſed ; the Meeting of which forms 
the faliant Angle B; which is capable to defend the 
neighbouring Baſtions. See Plate X, Fig. 44. 
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CH AP. XIX. 
Of the Artillery. 
I AVING given ſome Account of irregular 


Fortification, reſerving to ourſelves another 
Time to ſpeak: more of it; we ſhall only obſerve 
what Sort of Artillery they have in France. There 
is, 1. The Cannon, which is called the Battering 
Piece. 2. The Culverin. 3. The Falcon. 4. The 
Saker, 5. The Petard. 6. The ſmall Petard, 
The Battering Piece is ten Feet long, the Bullet 
about fix Inches Diameter, and weighs thirty - three 
pounds, requiring two Pounds of Powder, at leaſt, 
to charge it; and it carries directly forward 360 
Fathoms. At the Diſtance of 100 Fathoms, it 
pierces two Fathoms of cloſed Earth. If it be not 


if the Earth be poor and hungry, it om four Fa- 
thoms, You may diſcharge it eighty Times in a 
Day. The Dutch Cannon flings a Bullet of forty- 
1 8 Pounds, 400 Feet Diſtance, and pierces a 
Rampart of good and well-cloſed Earth twenty 
Feet deep. A half Piece of Battery carries a Bullet 
of twenty-four Pounds, at 300 Feet Diſtance, and 
enters twelve Feet of good Earth. The Falcon 
carries a twelve Pounder 200 Feet off, and enters 
kyen Feet into a good Parapet. 
. ſmall Petard cannot break a double Gate well 

rred, | 

A great Petard, fixed to a weak Gate, uſually 
makes no more than a Hole; and the greateſt Ex- 
ccution it can produce, is to break the fore Part 


of it. 
There 


yell ſettled, it pierces two Fathoms and a half; and 
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There is nothing can ſtop the Execution of Mines, 
as they make them at preſent ;- nevertheleſs there 
muſt be a Proportion between the Petards, the 
Mines, Sc. and the Powder, . Sy 

Laſtly, a Muſquet carries 120 Fathoms, andi 
double charged 150, though it will killa Man above 
300 Paces, Diſcharged very near, it will pierce 
two Flanks two Fingers thick; but diſcharged a 
fifty Paces, it enters according to the Subſtance o 
the Body it meets with, We ſhall inſiſt no longer 
on theſe Things at this Time; intending to ſpeak 
more amply of them-in another Treatiſe, where we 
ſhall ſhew the Manner how to attack a Place. 
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MILITARY ORDERS: 
OR, THE 


Embatteling and encamping of 


doldiers. 


Qf embatteling of Soldiers. 
Attails are conſidered either in reſpect of 


Form of the Ground. In reſpect of the 
Number of Men, it is either a Square Bat- 
tail, a Double Battail, a Battail of the Grand Front, 
* Bartail of any Proportion, of the Number in 
Rank, to the Number in File. In ref of the 
form of the Ground, the Battail is either a geome- 
ical Square of Ground, or a long Snare of Ground. 
for the Diftance or Order of Soldiers martialled in 
A* „ it is diſtinguiſhed either into open Order, 
is when the Centers of their Places are ſeven 
Fe diſtant in Rank and Flle; or cle Order, which 
8 when the Centers of their Places are 1 Foot ; di- 
ant both in Rank and File, or elſe chree Feer f in 
Rank, and ſeven Feet in Fe. 

P R' OP. 


the Number of Men, or in reſpect of the 


— —— — — 
- - 


A Military Orders. 


* 


P R O P. Ea 
To po * any N umber of Soldiers into. a —_ 
Battail. 


| ſe it were required to martial into a Square 
Batrail 16129 Men; to do this extra the Squar 

Root of 16129, it gives 127, which is the Numbe 

CO wan place doch. jp Rank and File, 


1288 P R O 2 II. ; 
75 order am Number of Soldiers into a dnl 
e, 


- Ad 16928 Soldiers were to be martialled in: 
double Battail, extra. the e Root of half the 
Number of Men, that is of 8464 it gives 92, and 
therefore, I ſay, that 92 Men muſt be placed it 
File, and 184 in Rank, be . Numbe 


on Men Ln double Battal. 
"PROP. In. * 
To order any | Number of Soldiers into a Battail if il 
Grand Wan. N 
Admit 1 were to 8 martialled in * 
Battail of the Grand Front; that is, Quadruple 
or {o that the Rank may be four Times the File jc 
Evxtraft the Square. Raot of ; the Number of Me F 10 
that is, of 4225, the Square Root of which is 64 i 
the Number that muſt be placed in File, and fog 
Times 65, which i 8 260, 1 the Number to U 1 
laced in Rank, to form a Battail of the Gran * 
ont. 


PRO! 
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PROP. IV. | 
4% Number of Men, with their Diſtance in Rank and 


File, bein propounded, to order them iuto a * 
* Ground. - 


e 


Admir 2500 Soldiers were to be martialled in a 
Fquare Battail of Ground, in ſuch Sort that their Di- 
tance in File ſhould be ſeven Feet, and in Rank 
tree Feet, it is required to know how many Men 
nuſt be placed in. Rank, and bow many in File. 
To draw up 2500 into a Square Battail of the 
Ground, ſay, as 7 to 3, ſo is 2500 to 1071, Sc. 
phoſe Square Root is 32, the Number of Men to 
e placed in File. Now to find how many Men 

xe to be placed in Rank, divide 2500 RG 
(uotient is 78, which are the Number of Men to 
e placed in Rank, and four Men over hap above to 


. N 


PROP. v. 
by Number of Soldiers a 10 e den i is 
Rank and File, n to the 1 F am * 
Numbers given. | 


Suppoſe 6400. Soldiers are, to be martialled into 
Array, in ſuch Order. that the Number of Men 
Jaced in File, ſhall bear ſuch Proportion of Men 
a Rank, as 7 to 13, ſay, as 7 to 13, fo is 6400 to 
1885, &c. whoſe Square Root is 109 prope, the 
lumber of Men to be placed in Rank; by which 
ide 6400 it produces 58, c. the Number of 
Men to be placed in File, and 78 Men to be em- 


lloyed * 


190 of Military Orders. rs. 
ff quartering and * of Soldiers. 


SO A Co UE of Soldiers, abe 
5 the — — and all othe 
under Quarter-Maſters, ſhould be ſkilled in Foc 


iz Meaſure, chat fo, th the out the 
ce may detter lay el 
be common Allowancefor ti 


hofG dun (re 
that. a Regimen of Horſe or Foot 1 ke th up, i 
W proportioned after this Manner: 
| mult be anſwerable to the Number K Nn ſup 
| 200 Feet in Len de Allowed for che Hur 
or the common Soldiers, and 100 Feet for tl 
Commanders add Juttlers Tents before them, eac 
Hurt is.eigbt Feet ſquare, and holds two Sole] 
tte Diſtance betwixt each Hurt Is two Feet, u 
therefore in the 200. Feet may ſtandywenty Fu ; 
the Walk betwixt each Row of Hutts may 
eight Feet, that is Hyzt and, 8 left will | 
ſixteen Feet one Way, and ten the other Way; { 
that 200 Fret in Lengtk, — 16 Feet in Breac 
or 3000 Square Feet, will ſerve forty Men, and fc 
the 100 Feet more ts Di there will be 
1609 Feet; in all, 4800 Square Feet. Now fot 
' Topo Men, there, mult. be twenty-five Rows 0 
| Hutts; ſo that à Regiment of Foot, containing 
1 1000 Men, (beſides and Surtlers) will take 
up 80000 Square Feet, and the Officers and Suttle 
40000 Squate Feet more; that is, the whole Re 
Eiment, including Officers and Suttlers, will take 
up 120000 Square Feet, which is two Acres three 
Rovds : But betauſt of Ways, there may be al 
| lowed three Acres of Ground for every Regimen 
which may be 350 Feet deep, and 370 Feet * 
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or near 360 Feet ſquare. 


10000, ſo is the Square 


e end 


b that ten R 


Conſiderations, the 
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Of Military Orders. 
Now if 1000 Men, Of- 
icers, Suttlers, Highways, and all take up a Square 
of 360 Feet, how many Feet ſhall the Side of a 
Square be wherein 10000 Men with their Officers 


ind Suttlers may be encam 0 


AA t 


- 


2 
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? Say as 1000 to 
360, viz. 129600 to 
1296000, the Square Root of which is 1138 Feet, 
3 Square contains very near Wirep. n of 
br N 
For \For he Quanering of Horſe you cons te 
as you did for t 

—— 200 Feat dr e Name the Hutt — 
Horſe muſt be four Feet wide and ten Feet 
þ that twelve Horſes may Rand together in a Hutt 
forty-eight Feet long and ten Feet 
bove there muſt be fix Feet left for & Street, ſo the 
Feet; the Hutts for the 
1 no con- 
Regiment to oonſiſt of eight" T roops;. fifty 

if la it will take up! leaving twenty Feet, 
very near as mueh Ground 
iment of Foot, Ways and all muſt de al- 

bwed Acres, that is, near 360 Feet Square, 
of Horſe will rake up thirty 
Acres of Ground; mareover it will be needful, and 
jou may very well allow as much Ground as both 
Horſe end Foot wilt take up, for the Train of Ar- 
tllery, Victuallers, and Parade Places. 


deep, over and 


Fromtheſe 
Beginners, pay, eren the 
—.— Soldiers, may receive Help 
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5 71 ent N wt ee ee 
ah e tbe chiefalt Members of a Piece of 


_m on 3 = 


3+ N il 1 5 


229: J aſi? enn 


AN NON. long DE Body either of 
*Brafs'or Iron, formed and made hollow by 
Ara and Proportion; its Uſe is to offend afar of, 
with . n Subſtance, 
charged Gum pow det in ics Cyli Cylifdrick Cavity, 
— filled, in' an Inſtapt Petformsi its Effect. 
This oops — ifvented by an Enpli/bman, and 
ſirſt pot in Prattice by the Veuetians againſt the 
c Chlezzd, Anh 1/666. 
The Superficies of the Metal is «the 6 butſi de round 
| —— 88 pays). $1, 
he Buch is W e the ie Pbole Maſs or 
Metal. 


he Chaſe or Spun“ jg the” the Piece in 
| nes gots is YH | 

The a is the Extremity of the Chaſe, at 
whiety6u'load and unload the Piece. 

The Calibre i is the Dlameter of the Muzzel or 
| Mouth, as A B. 1 
| c 


2. 4 * / * 


The Touch-bole is that little Vent whieh paſſeth 
from the Convex Superficies to the Cavity of the 
lchce; it is made to give fire to the Powder with- 
n, as C; that which encloſeth the Extremity of 
the Chaſe, .abour the Tough-hole, is the Breech or 


12 Caſcabel is che Pammel at the Breech or 
Coyle,.as D. 

he Trumions are Pieces of Metal red unto the 
exterior Superticies of the Gun, and are thoſe on 
vhich it moves in the Carriage, as E E. 
Malignions or Dolphins are two Handles which of 
te are fixed upon the Back of the Piece near upon 
the Center of Gravity thereof. Their Uſe is to 
mount and diſmount the Piece. 
The Body of the Piece is that which is compre- | 
hended betwixt the Center of the. Trunnions and 
the Caſcabel. eic Bos vs 
The Vacant Colinder i is comprehended betwixt the 
Center of the Trunnions Nel 12 . as E B. 


rie _ yy r—_ 4 


1 8 57 
nen the 


— 


the Chaſe, as 
The Line of Mal is.a Line ner 

the Cornice of the Baſe and — ſuch is 

the Line K E if it were drawn. 

The Diſpart Line of the Fiece is the Difference 


detwixt the mar a of the nnn 
lung. as che Line IH 155 


Q - The 


4 


which it falls. 


Fuſe, they tion to them due Fire, that ſo 
they may break as ſoon ad they fall amongſt the 
Enemy. Theſe Fuſe are ſmall Trunks of Wood, 


| mull, and many c e 1 hand, being 


* 
made of muy 2 75 ge or Eart D 
i * HE 10. 10 lex 
X 0e 2 74 299 29 — abs + mY 3 =4 AFC) 2 re( 
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19 4 The. Art” of Gunnery. 
The Vent of the Piece is the Difference betwt Ml. 
the Diameter of the Shot and Mouth of the Piece. 

The Chamber-or charged Cylinder is that Part of 
the Chaſe toward her Fouch-hole;” equally large, 
nor narrower in one Place than in another, being 
that which contains the Powder and Ball. 

A Mortar-Piece is a ſhort Piece; with which they 
ſhoot Bombs, Granado-Shells, Stone-Balls, &c. not 
by a right Line, or one nearly parallel to the Hori 
200; but by a Curve from on high, fo that it may 

fall where it A Now this Mortar is placed 
In all you ſee in Fig: 93. Plate IV. 


Where A fign 8 B the Mortar, 
C the Courſe the Shot D che Place on 


" ſpied ever katlow Butts; of {hun or Muß i 
which are put fine ſifted Gun- Poder, which by a 


15s — — — 


— or Iron, filled rn x. F N prepared for 


. — — — —— 


4 are of the ſame Form with Bombs, only 


— * 
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ito een e 
A. TABLE of the Dimenſions C3 the 
fre ocean aft” end ET 


— 4 507 f. 
12 21.333 67 


Wis Ji Täle! are fer FRI ii Names, 
Diameters of Bores, and gba of th e Chaſe of 
ſeveral Pieces of our Engels Ae ©) with their 
requilizes' of Powder — Ball, a, gr cateſt Randoms, 
ad comparative Forces and Times, Its Uſe is 
thus: The firſt Column next the Left- hand gives 
the Name of each Piece, the ſecond Column 92 
the Diameter of their Bores in Inches and 

mal Parts of an the third ſhews the 

of their Chaſes in Feet and decimal Parts of a 
Foot, the fourth the Requiſite dt Powder to each 
Piece in Pounds and decimal Parts of a Pound, 
te fifth has the Diameter of each Ball or Bullet in 
O 2 Inches 
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Inches and Tenths, g four Pounds to be the 
Requifite of the Saker z the Sixth contains their 
greateſt 9 Randoms in Miles and — 2 of 
: Mile, ing the greateſt Random Saker 
o be 5. 655 Valk as found — nt; the 
— contains their comparative Forces one to 
another, when taken in like Plac — z in the eighth 
is the comparative Times of the Ranges of their 
Shot on equal Elevations, that is thus: Suppoſe a 
Falconet and Demi-Culyerin be elevated to the 
ſame Degree, then the Force of the Falconet to 
that of the Demi-Culverin, is as 61 to 733, and 
their Times of Sante in the _ is as as 14898 


to 1379. 
To know the Aren Roti Fortfiation 7. a Piece of 


= e an — Piece of Grdnncy, hits we 
three Degrees ob erved,. viz. Baſtard, Legitimate, 
and Double Fortified: - 

* Baſtard are ſuch as are the leaſt fortified of all. 

e are ſuch as are ordinarily ———— that Wl W. 

is, more than the Baſtard. the 

Double Fortified Pieces are ſuch as are fortified MI anc 

abort aut; of the former, 5 1. are termed extra- + 

be 

T7 


ordinary: 
The Fortification 105 any Piece af Oden, is 


accounted by the Proportion of the Thickneſs of 


the Metal at the Touch- hole, Trunnions and the 


Muzzel, compared to the Diameter of the Bore. u., 
The Baſtard Cannon have 4+ at their Touch-hole, 


+?; at their Trunnions, and g at their Muzzel of the 
Diameter of the Bore, in Thickneſs of Metal. 


* "Random ſignifi the Angle of Elevation, and Range the 
Di MY the Shot is flung. © Pf 
Legiti 
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 Logitimate Pieces," or ordinary fortified | Cannons; 


have 7 at: the Touch- _ + at the Frunnions, -and 2 


1/4 06 mmm d z me 


Zat the Muzzel. 


The double fortified Camnnon:have one Diameter of | 


the Bore in Thickneſs of Metal at the Touch- hole; 
A at the Trunnions, and , at their Muzzel. 


Now all double fortified: Culverins; c. are 1 2 


Touch-hole, I at the Trunnions, and 2p at 
Muzzel; and the ordinary fortified Culverins 
re fortified every Way as "double! fortified Can- 
nons, and = Cubrerinoa Nr ere 
in all reſpects. KUTIY.US * 48 


eee e for Proof, ow 
Service fer any Piece of Ordnance, 
ande who er: 8 94. en 

For Comps elke ed d af their bun 

Bullet, of good Corn Powder for — and for 

Service x the Weight of the Iron Bullet is ſufficient, 


———— whole Weight of 
the Shot for Proof, and 4 for: Service: For Sakers 
ind Falcons wake? of the Weight of the Shot; and 
for leſſer Pieves; the Whole Weight may: be uſed in 
Service, until they grow hot; but then there muſt 
be ſome Abatement made at Diſcretĩon and take 


of rr of the Wen e for Ev 1 

ne ode o 
fo brow what Bullet is 2 weer 1 Piece of 

le, 1 ft] Or Goran 7; Fd 4 

he Nini ie „enn be 1x Y 


The Bullet muſt be Sender tek. 1 
bore of the Gun, eben have Vent in 


the 
3 \; acts 


«ſpecially for Iron Ordnance, which: will not endure 
ſo much Powder as Braſs ones will receive for in 


198 The Art of Gunnery: 
the Diſcharge, ſome Authors affirm + of an Inch leſs 
than the Bore will ſerve all Ordnance; but this 
Vent is too much for a Falconet, &c; and too little 
for a Cannon, therefore they are not to be ap- 
proved; the beſt is Mr Phillips his Proportion, 
which is to divide the Bore of the Gus i into twenty 
equal Parts, a nine ron the precoi S thereof, 
according tow . EI preceding Tabl 
"Dy Tearing Proportion of Metal 
| By knowing i one to 
another, and by knowing the 1 of any _ 
to know what any other ſhall weigg 


th 

| The comman Proportions for Metal es u. c 

8 

n 00 

8 Lead is to Braſa, as 24 to 19 | 
A Lead is to Stone, as 4 to 1 tr 
Iron is to Lead, as 3 to | 
- -- Iron is to Braſs, as 16 to 18 | 
Iron is to Stone, 88 310.8 104 « 

rn A 1 

: 1 he: wore exact Proportion — Metals are 7al 
thus known; admit a Cube or Ball of Gold weig 0 
100lb. 2 Cube of any of thoſe Metals enſuing Ne 


of the ſame Bigneſs will bear ſuch: Proportion 
| to the f 1 * 1 Table 
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By the help of this Table, having the Weight / 
of a Ball of any Metal, with its Diameter propoſed, 
it is eaſy to find the Weight of. any other Ball, 
either "thefame or differenc Metal, whoſe eh 
meter ĩs given, and Coni ia. 
1 In order to this, we ſhall take Dr Wybard's Ob. 
— in his: 2 that a Bullet of caſt Iron, 
Diameter is four Inches, weighs nine 1b. 
pr Seo Weight. This being te Inc , ſuppoſe 


ae ace gf an ron Bulb + what 
muſt it weigh? £9\ 

„Fot determining this Queſtion; ac: othiry 3s 
the ke Nature, this is the Rule: As the Cube of 
the firſt Diameter to the Cube of the ſecond, fo 
_ Weight of the firſt to the Weight of the ſe. 

Now the Cube of 4: 64, and the Cube of 6 is 
u, therefore I ſay , 8 
As 516, His g to 30 24, or 0 6049 
If the Weight:ota Braſs Bullet had required 
_ | Paris. is ſix Inches, firſt calculate its 
Weight as if ĩt were Iron, and then by the preceding 
Table ſay, as 42 b. 10 0. to 4% lb. 37 pts. fo is 
0 Ib. 6 oz, to 34 Ib. 2 Oz. near, which is the true 
F Wee and had "ix. 
nnen hig 28:1 9 9498 


= to tertiate guadrate, —— d pert 4 Biace * 
Ordnance. 
s n 
b. To aden, a a is to and Aether " 
q ath its due Thickneſs at the Trunnions, Touch- 
ae and Neck, if the Trunnions and the Neck. 4 are 
* 3 2 
B 


FI O 
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* 


the Point which is pe 
the Piece, which may be found by the Gunner's In- 
ſtrument, called a Level, an t whoſe uſe 
is ſo vulgarly KEI! 1 nerdeth not my Ex- 


| \ Thirdh, To Ader a — fix or elevate on 
the Convex Point of the Muzzel Ring, a Mark as 
far diſtant from the Cylinder, or Soul of the Piece, 
as is the Point of the Baſe Ring to the End, that the 
viſual Ray, which paſſeth by theſe Marks, may be 
parallel to the Chaſe, Soul, or "Cylinder of the Piece; 
now the Diſpart, i. e. the Difference of the Semi- 
Diameters of the Corniſhes may be taken by a Pair 
of Calliper Compaſſes; which found, place on the 
Top of th the Corniſh Ring, near the Muzzel, over 
the Middle of the inferior e 5 
491120 h | 
Some general. Rules to: be obſerved i in > Sbooti in 
SIS gd . Sten, and n tae 4 * lon 
N l Leine * 

Firſt, That a Shot at right — ſtrikes more 
violent and furiouſly than at oblique Angles, there- 
fore 1 uſe, when they are to batter down a 
Tower, Wall, or Earth- work, to ſhoar point blank 
at the Object, Tire by Tire, by diſcharging all the 
Pieces in Battery againſt the ſelf-ſame Object in the 
fame Inſtapt 3 holding it for a Maxim, That ten 
Cannons diſcharged together do far more Execu- 
tion than diſcharged one after another; now at 


oblique Angles, they ſhoot either Croſs-ways or by 


bounding. 
Weg ” _ 


rpendicula over- the S ing 


Pp 283 


, $6 HH. wweth_ = 


2 DO r - 2 


— — 
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Secondy, That the ſpeedieſt Way to make a 
Breach in the Wall, Cc. is by at the Ob- 
ect from two Batteries, which ruins far more ſpee- 

dily than by ſtriking the Obje ne 


right Angles, although that one 
many Cannon as the other two wage 
That if you were to batter a Flank, C0 
vered with an 2 (which becauſe you cannot 
poſſibly batter it right — you mult therefore 
of neceſſity batter it obliquely, by Way of rebound- 
ing, thus: Chooſe a fit Place in the Courtain to be 
your Object, on ich you may play with your Bat- 
tery obliquely, ſo that b 1 Rebound the Shot may 
Jap into the Flanks ; Iding it for a Maxim, in 
chis Operation. That the . of Incidence a 
Reflection are equal, 
' Fourthly, In Mortars, before you make a Shot at 
5 Place, you fad the Dillance thereof from your 
Orcar. of 
"Fiftbh, That che” Rambs | or other Bodies that 
n e be o of "I Weaght s, gtherwile the 
0 v 
$rxthly, Tha t the e in Breadth be always 
on a Level, and — any TI 1170 ſo it may 
re not leap in diſchargi * 199% A* 
e- Seventbiy, That t Ned e — the 
a Mortar is loaded, aden of th ame Foree and 
nk Weight. 00 OO OR EAT ATURE 
the Eightbly,: That the Ch of the Mortar, as 
the WI well in Powder as in Wand _ always ram- 
med in ain Wow gyuall hego „ and of equal 


Number. 5 
Ninthly, That the Wads be ahrays tber of 
Wood or Tompions, or elſe of Okam, for the 

frongeſt drives Ic fartheſt, ö 
Tentbly, 


3 9 
. 
„ — — - 
— —— —— — 


* 
- 
— 9 22a ²˙ AAA nes ee 
20 — — - — eny wa 49 — — — 2 
— — 


— 
6 


— — 


— — 
* 0 ac act. 
n. 


p —— . — — 
= 
** 1 
—— 


—_ 
= MC — 
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Tentbly, That the Fuſes be newly made, in thoſe 


Day One ALATA We af that they, be made 
a. Compoſition proportio the Range that 
Ke Soo hl ken he Ae > that the Bomb 


may break in the v 1 5 its Fall, which 
Compoſition muſt be ſuch, hat though it fall in the 
Water, yet not to Fah but the Bomb there 
to break Now any — wp; I 
think 1 it neceſſary, to ew how to compak — 
we ients alan your Fuſe. Wo Mn ; 


"i male Fae for kene be. 


2110 i Connþoliich for Botnbs mbit be of a flow 
Motion, that ſo Time enough. may "be given to 
throw either Bombs, r F 125 » Thuo- 
deri Fe 89 1 R are compou dunded of 
_ theſe 1 ts thus: ex: 4 17 87 of Gun- 

1 of Sulphur, * +; of Salt-Petre, well 


6/45 
dar 5 and ſifted ſeparately then, mix it, and 
197 a Pine thereof; or take Powder of 

Been, Four Small-Coals, 411 well beaten, and 


mixed ud er e ſome A & . and An fill 


your Fuſe th 
gages: | 


a CJ tay. aire; rn * A Ma! 


Th -* 


. CO 7 iJ-TL.. 


te BB © 


Q | —_— 


-— 


r 


— K. 


. 


9 


2 n 4 
od jul BO LEO * 


ting" 1 


ot She 


'$'to 80 ſeveral Shoofi 1 in Pole Aaron 

have differed burner, in their Opinions; but 
now they all unanimouſſy a ger. Tha hat à Ball being 
bat forth defcribes in — 22 Parabilick Lme, as 
has been proved by Gallileus, T, orricellius, and of 
late by the ingenious Capt. Hall, in a Diſtburſe of 
Gravity, publiſhed in Phileſ. Tranſac. Numb. 179. 
Inwhich:Diſcoufſe he rates 
that the Mation.of all Erqjecis is in che Curve of 
Parabola. From che Properties of roy 
theſe uſeful Things in Guonery have been d 

Fit. That / the Length of the horizontal Rang 
ot one to anbther, 4s the Sim of the ine bens 
Elevation Do! e's 

Secondly, That the Altifudes of Shots. are one to 
another, as the verſed Sines of the. 
Elevation... 

Thirdly, The Times of Continuance of a Shot in 
the Air, at different Elevations, are ane to another, 
as the Sines. of the Angles of Elevation.  * 

From theſe three. Propoſitions all that is neceſ- 
fry, in the Practice of Gunnery, may be known. 

As Firſt. Suppoſe I make a Shot upon a given 
Elevation, and then meaſure the Length of the 
Range Shot; you may os that 4 yo by the 
preceding Propaſition tell tha Length Ranges 
Shot, upan any other  Elevatian, wy adh 
4 W or Charge of en mon r elne 


double le ef 
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For Example: Suppoſe a Shot with a Mortar 
be made upon fifteen Degrees Elevation, and mea- 
furing the Range find it 300 Yards, it is required 
to know the utmoſt or bow fur it will ſhoot 


E RN She the K 
. 30 Degrees 9. 698978 


1 170 Sine 90 bp. 15 e 10. hy 9 
oe Yards, . 477121 
als 0 Lor "on ex; O. * A ian 8 778151 ; 

vie! 50 Aenne! 10 ON TI | 
eier che greateſt horizontal (of a Mor- 
cr tht throws « Bomb. upon Ele-W 1 


bo Yards)-iw 600 Tanzer - FROM 
the fame Manner are the Range upon all 


eb 


„ rarer, you would find the 

ne bee Bega Ee hi 
vation. 3 A TALL JL 33 TIO? 4075 * . 
ne e vi 80 0 vas 106% dum i 


e She 0 n HO wy 655970 
— 


G „sup: } S168 25 g= 1 
* 0 Sine 70 2201 to NA \biifk 973986 
5 Ss ie 300 Tae 49. n 72 4771 


innen N 

cen i We tts wc — 451107 

oll UU 1517107) b 
6 e 365 Tardds 2. 752137 

I, i e 2648 Mov? de Sad 7 — 

20 N. Ahe tec n nn 
, Suppoſe Khad a Mind to find what Ele- 
vativa f 2 
r r 0 e Cr 

I 


10185 


/ 


2. 477420 


Dot Ee 46 Huh 43. IR * ; ah rern 
* 698990 
a 602060 
78 * BRIT, HS add! RL FT” 
— * DO. « ö 12. 301030 
00 een: a et I” 
21 - To Sine 41, 48 EE” | 825909 
me half of which is 20, 64, the 7 of Elevation 
 Wethe Piece to throw a Bomb 400 Yards. 
r. And thus, this one Property is fufficient without 
le. R Ranges Doing 
, by this Proportion. 
all And here note; That you may work. theſe Pro- 
the i: FP 
le. are put upon the common Gunters Scaler. 
. F rom this Propoſition it follows, that the 


rizontal Range of any Project is at forty- De 
og ees, and that 2 Ranges above and 
low forty-five Degrees are equal. 

Secondly, N 
B verſed Sines af che gane Aale Ele- 


And here ue, That the greateſt Height that 
Ball will aſcend to when ſhot perpendicular up- 
ght, is + the Rees and therefore know- 
kg the Range of your Piece by the firit 
which — 600 Yards, and you 
rr 
j ſer to forty ä 0 


* 4 4 * 9 
. oy * - 
14 3 


Degrees, which is 8263, by 300 Yards, 


the . Height. 


" * 
- & 4 Fl 


90 1 ks 
ae Re 
[od 9 ey Ln 
5 dhe 


5 I ode 
11 N Ny # bs 8 %\#23 1} 


De 
POOP. 2M Sine of 180 CDs ql 
is to, Nr ven _ of eighty ( — forty De p 
grees Is 3 Altitud n 
Wa JT 49% vC hc 


"So that multiplyi ing the verſed Sine of 0 1 | 


eſt Range, and dividin the Product by — 
e verſed Sine of 180, the Quot. en 10 Yard 


ers ee n 


— 8 
: +1 


85 2 25 | Z T0 3 4 | ay oh war's x 
rege props. 
2M 15 5 «: 1 e Wor a ae | $71 
Aden — if the greateſt Aan 
iwas given, and the perpendicular Heigl 
ot. nown;, then itq ind the Angle 


vation. mw 9. I EL ee 


_ 4 
412 UG 11 * Ae . 


1 D. " " 
£14 8 Say, 45 4 * A, Art 7 by hun * * 


As 400 Yards half the greateſt horizontal Rang a 
; verſed. Sine of 190! $, ViZ. 20000; i 
tof à Shot, ſup 
ds 0 $465; 4 
half of which isforty Degrees, th 


Thirdly, The Timpsiof the Cofrtinnnce of a 8 
Air at diffetent Elevation, are one to anoth 
<6 ina the en Eero. 25 


eg n = Nos 


c 


Now ſu 
levation, and by a Watch which hatir 
; Hand to ſhew Scoonds,” I find that the Shot coh- 
inues in the Air twelve: Seconds, it is required to 
know how long it will continue in the Air when 
hot at ſeventy-five 221 of I 26 e 


146 | 
1 


Say, , 
As the Sie of beg, .” 849485 
** 


| Sos 1 the Sinc pa aac . 941 
N ; -? dess I ye 11. 064125 


3 MM 


To 16 Seconds £ — 5 214640 


rsd Ln 
% * 


* 


0 we 


By this Role Fuſes are adjuſted, as 0 o their Time 
Burning, that they might break juſt at their fall. 
Again, if at fifry- four Degrees of Elevation a Shot 
votinues in the Air fourteen how many 
degrees was the Piece elevated to, the Ty" 
ontinued ſixteen Seconds in he Air? , 
| might have ed further, in ſhewing how 
tom ſeveral Datu's to find the Rag e 
length of the Chaſe, — Slams 
heſe not being ſo abſolutely nec to 
Fred Manner) I wt A, fuſe op in 
ful and 
e boftzontal 


d ſhall conclude 'this Tract ten vety 
Y Table, by which may be found t 


b any Place at demand. And that without 
* of che — Tables. Ef | 
T4 


ſe I had made a Shot upon forty-five 


Js 66 12 coc 4 * 7 079797 


Lindon of any Shot from fone given Elevatian,! ; 
all the Elevation being given, "0 row « har 
the 


20 


_” 
. 


o ee 


| 
N 


4 . 
- 4 


| 1006 
1066; (1072 4 
I 124 


1012 


WAR 


1237 124 


— — 


48 


5 


4 127517 E =P the — Di- 
* 7 DI: 


| 36 1 30 


_ TY TRY 


8 e 
11089 
1114401447 


1284 


8112531259] 


— 


tt i eo. ws . , é, . , . 


— —— — — — nn 
— 


[7 IT) 


12 
| 


— 
1012960 
1349 
1399 
1448 
[1496 


4 — — 


: 
: 


| 1 


18 q 
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The Table continued, 


| 
| 
4 


1 
o . 
f of 1 
u nery. 
« 4 «a '* -- 2 — „% „ _ 1 
_ —_— _—_ 1 4b. n — "oy 


270 
2 The Table continued. 
E 
| Elev. 36 42 48 | 
1—— *. — — 8 
| 0 Þ © 42 J. 491 56 | ; 
| 1. | #12] 119] 126 
2 P2181] 188195 
3 | '25#] 258] 263 1 
© 4] 320] 327] 334 I 
| —— * — — — 1 —— . 
| 5 388 395 402 | 
6 457 463 470 | | 
97.4 524] 537 338 51 
8 391 598 605 611] 678 
9658 664} 671] 677 684 
— — — 1 — 1 — 1 — 1 — 
1 20 | 723] 7300 736] 743 749 
'11 788 794] 801 807| 813 
| 12 | 852] 8580 864] 876 877] 
13 914 920 927] 933] 939 
| 24 976 982| 988] 994 1000 
16 11036 10421048 [10541060 
16 109511011107 [1113 [1118 
117 113311391164 1170 1176 
18 12091215/1220 [122661231 
| 19 12641269 $2731 1280 1286 
[ 20 [131713231328 13331338 
| 21 1736913741379 13841389 
22 [1419 1424/7429 1434 1439 
23 1467 | 147214771482 1486 
| 24 1514(151901523 (15281532 
[4 *f 24 18 12 6 0 
q * f 2 f To | | — * 1 
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The Table continued. 
Deg. ee | 


* 
— —— . — 


* 
— — — — 
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* RL. CEELEES — xp - 


. 
- 4 
- 
-_ AS - — 
—— — —— BH — — = v ——_— ů ů—ꝑ = 


—— — * ow 
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# < ey 
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212 n. drhof. o 


oe od — 


We Uſe of the preceding Table is thus. 


The Left-hand Page i is the Degree of Elevation, 
and the Top are the Minutes to the 10 of a De- 
gree, that is, to 6, 12, and 18. 

Sauppoſe now a Piece elevated to 13 Degrees 18 
Minutes, lays the Ball at 18 37 Paces Diſtance, 
what 1 is his greateſt Random? 

Seek in the Table for 13 Degrees, and under 


158 Minutes on the Top i is 896, the Tabular Di- 


ſtance. 
Therefore RN as 896 to 2000, ſo i is' 1837 to 
4 100 Pieces, the greateſt Random of the ſaid 
Ice. | ;.* 

The ſame olds follow, if the unten had been 
76 Degrees 42 Minutes, that being as much above 
4 5 Degrees, as 13 Degrees 18 Minutes is under, 
and may ealily be Tor w looking on the Right- 
hand Side in the Bottom of the Table. 

Secondly, The greateſt horizontal Projections of 
2 Piece being 41000.4 Paces, how muſt I elevate 
my Piece to throw a Ball 1737 Paces? 
Say, as 41000.4 to 2000, ſo is 1737 to 896 near. 
This Number 896, or neareſt, being found out in 
the preceding Table,' you have in the Left-hand 
Column 13 Degrees, and in the Head of the Table 
over the Number you have' 18 Minutes, which is 
the true Elevation of the Chaſe of the Piece to lay 
a Ball at the afore· mentioned horizontal Diſtance ef 
1537 Paces; or if you look in the Right-Hand 
Column, and at the Bottom of the Table, you will 
find 76 Degrees 42 Minutes, the over een: to 
throw a ge as rief. 1 


; 1 pigh 


—— = Aa = 8k; @ 
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ht ht have by roceeded farther in giving more 
in relation to the Reſiſtance of 

the Air (by which all Projects are diverted from de- 
ſcribing in the Air a true Parabola) and conſequently 
that the greateſt Random 1s not made upon 45 De- 
grees of Elevation, but at ſome few Minutes under, 
and ſo will cauſe ſome ſmall Difference 1 in the hori- . 


zontal Ranges. 

But conſidering in ordinary and common 155 
tice, (eſpecially in Service) that with the common 
Inſtruments we can ſcarce come to the Certainty of 
a Degree or two, the preceding Table will be near 
enough, and ſerve very well for ordinary Practice, 
although the Allowance for the Air's Reſiſtance be 
not deen therein. 


cus n 25 
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ſaid Sciences, adapted to the meaneſt Ca , by 
ſcription and uſes * jal and cœleſtial Globes, with 
nology. 


J. T. Defaguliers, LL. D. F. R. 8. 


II. A Treatiſe of Algebra, with the Application of it to 
a Variety of Problems in Arithmetick, to Geometry, Trigo- 
nometry, and Conic Sections: With the ſeveral Methods of 
ſolving and conſtructing Equations of the higher Kind. By 
CurrsTi1an Worrivs, F. R. S. Tranſlated from the Latin. 
Price 5 5. | 


III. The Deſcription and Uſe of a complete Sett or Caſe of 
Pocket Inſtruments ; containing the ConſtruQioen of the ſeveral 
Lines laid down on the Seftor and Plane Scale, with their Ap- 
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